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1. TACITIOPT PABOYEM IMPOTPAMMbBI YYEFHOM JIUCIATIIMHBI

1.1. O6saacTh NpUMeHeHHsI NPOTrPAMMBI

Pabouas nporpamma yue6HON nuctuminabl BJ[. 10 EcrectBo3nanme paspaboTtana ams
crynentoB crneruanbHocTH 38.02.01 «OkOoHOMHKA M OyXTanTepcKuil ydeT (110 OTpaciisiMm)» B
KauecTBE MPUMEPHON MporpamMmbl Ui pealu3alid  OCHOBHOW  MpPOgeCCHOHATBHON
oOpa3zoBatenbHOil mporpamMMbl CIIO Ha 6a3e ocHOBHOro 0o01iero oOpa3oBaHUs C MOJy4YEHUEM
cpenHero obmiero oopaszoBanus (mpotokosn Ne 3 ot 21 wurons 2015 r. PerucrpanuoHHblii HOMEp
peuensun 374 ot 23 wurona 2015 r. ®I'AY «DPUPO»); ¢ BHECEHHBIMH W3MEHEHUSMH,
peKkoMeHIOBaHHBIMU ~ DefepanibHBIM  TOCYJAPCTBEHHBIM  ABTOHOMHBIM  YYPEXKJICHUEM
«DenepanbHbIi MHCTUTYT pa3BuTHsA oOpazoBaHus» (PI'AY «OUPOy») ¢ ydyerom [IpumepHoit
OCHOBHO# 00111€00pa3oBaTeIbHON MPOrpaMMbl CPEIHET0 00Imero obpa3oBaHUs, OJ00PCHHOMN
pemieHrueM ¢eaepalbHOr0 y4eOHO-METOAMYECKOTr0 OO0BEAMHEHHUSI IO 00IeMy 0Opa30BaHHIO
(mpotokon ot 28 uroHs 2016 1. Ne 2/16-3), ¢ yuerom yrounenuniit ®I'AY «DUPO» (mpoTokon
Ne3 ot 25 mas 2017 1.)

1.2. Mecto aucuuminnsl B ctpykrype INIICC3:

YueOnast guctumiinHa «EcrecTBo3HaHue»  sABIsSETCsT 0a30BOM  TUCIUIUIMHON U3
oOsi3atenbHOM TipeaMmeTHoU oOnactu  «EctectBennsie Hayku» @DPI'OC cpemnero obrmiero
obOpazoBaHwUs.

WNurterpupoBannas yudeOHas nucruiuinHa «EcrecTBO3HaHWE», BKIIOYACT TPU pasjeda,
o0Jaiarone OTHOCUTEIbHOW CaMOCTOSITENIbHOCTBIO U LEIOCTHOCThI0 — «Du3uKay, «XUMHUs,
«buonorusi», 4ro HE HapyIIaeT NPUBBIYHYIO JIOTUKY €CTECTBEHHO-HAYYHOTO OOpa3oBaHUs
oOyJaromuxcs.

Mecrto y4eOHOW mucuuiuinHbl «EcTecTBO3HaHME» - B cocTaBe 001Ie00pa3oBaTeIbHbBIX
yueOHBIX JUCHHILIUH, (OPMUPYEMBIX U3 00s3aTelnbHBIX mpeaMeTHbix obmacteir DI'OC
cpeaHero oOmero oOpa3oBaHMs, IS CHEIHATBbHOCTH COLMUATBHO-IKOHOMHYECKOTO MPOdUIIs
38.02.01 DxoHOMUKA U OyXranTepcKkuil yueT (110 OTpacisim).

1.3. Heau u 3agaun y4eOHO# JMCUUILUIMHBI — TPEOOBAHUSA K pe3yJbTaTaM OCBOEHUS
AUCHUILIMHBI:

eau TUCUUIIMHBI.

Cogepxanne mporpamMmmbl «EcTecTBO3HAHHE)» HAMpaBICHO Ha JOCTHUKEHHE CIETYIOIINX
Lenei:

— OCBOGHHME 3HAHMI O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHE MHpa U MeToAax
€CTECTBEHHBIX HAayK, 3HAKOMCTBO C Haubojee BaXHBIMU HUICSIMHU U JOCTHKEHUSMU
€CTECTBO3HAHMSI, OKA3aBIINMH OIIPEICIISAIONISe BIUSHAE HA Pa3BUTHE TEXHUKU M TEXHOJIOTHH;

— OBJAJICHWE YMEHUSMHU TPUMEHATh TOJYYCHHbIE 3HAHHUS [UIsi OOBSCHEHUS SIBICHUU
OKPY’KAIOIIEeT0 MHUPa, BOCIPUITHS HHPOPMAIIHN €CTECTBEHHO-HAYYHOTO U MPOQPECCHOHATHHO
3HAYMMOTO COJICP)KAHUS; PA3BUTHE WHTEIUICKTYaIbHBIX, TBOPYECKHX CIIOCOOHOCTEH W
KPUTHYECKOTO MBIIUICHUS B XOJ€ TMPOBEACHUS NPOCTEHININX HCCIEeIOBAaHUM, aHaIu3a
SIBIICHUH, BOCIIPUATHS © HHTEPIIPETAIIMHA €CTECTBCHHO-HAYYHOU WH(OPMAIINN;

— BOCHUTaHHUE YOEKIEHHOCTH B BO3MOXKHOCTH MO3HAHUS 3aKOHHOW MPUPOABI U UCIIOJIb30BAHUS
JOCTHIKEHUI €CTeCTBEHHBIX HAayK IS pPa3BUTHs [MBHIM3AIMA W TIOBBIIICHHS KayecTBa
KU3HU;

— MPUMEHEHHE eCTECTBEHHO-HAyYHBIX 3HAaHUH B MNPo(ecCHOHANBHON JEATENbHOCTH U
MOBCEIHEBHOM JKM3HHM ISl oOecreueHus: 0e30MacHOCTH JKU3HENEATEIHbHOCTH; TPaAaMOTHOTO
HCIIOJIb30BaHUST COBPEMEHHBIX TEXHOJIOTHUI; OXPAHBI 3JI0POBbS, OKPYKAIOIIEH CpeIbl.

3agauyu AUCHMILIMHBI
— CIIOCOOHOCTh OOYYAIOIIUXCS OPHUEHTHUPOBATHCS B COBPEMEHHBIX HAYYHBIX MOHATHIX U

WH(POPMAIINN €CTECTBEHHOHAYYHOTO COJICPKAHNS;
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— OBJIAICHUC HCKOTOPBIMHU 3JICMCHTAMU HUCCICAOBATCIILCKOTO MCTO/J1 A,
— YMCHHC HCIIOJIb30BaTh CCTCCTBCHHOHAYYHBLIC 3HAHUS B HOBCC[[HGBHOﬁ JKHU3HHU U CUTyaluAax
OOLIECTBEHHON AUCKYCCHHU.
Pe3ysbTarhl 0CBOCHUA Y4eOHOM QM CHUTIIUHbBI
OcBoenune coxepkanusi ydeOHON aucuumuuHbl «EcTtecTBo3HaHME», o0ecrmeynBaeTt
JOCTHKEHNE 00YJaroIIUMHUCS CIEeIYIOIINX Pe3yIbTaToOB:

JIMYHOCTHBIX ® VCTOWYMBBIM WHTEPEC K UCTOPHH U JOCTHKCHHSIM B 00JIACTH
€CTECTBEHHBIX HAyK, YYBCTBO TOPJAOCTH 32 POCCUMCKHE €CTECTBEHHBIC

HayKU;
® TOTOBHOCTH K MPOAOJIKEHHIO o0OpasoBaHus, TTOBBIIIICHHIO

KBaTMUKAIMK B U30paHHON MNPOPECCHOHATBHOW ACSITEIBHOCTH C
WCIOJIb30BAaHNEM 3HAHUH B 00JIACTH €CTECTBEHHBIX HAYK;

e OOBEKTHMBHOE OCO3HAaHME 3HAYMMOCTH KOMIIETEHIIMH B 00JacTH
€CTECTBEHHBIX HAayK JJIs YEJIOBEKa M OOIecTBa, yMEHUE UCIOJIb30BATh
TEXHOJIOTHYECKHUE JTOCTHKEHUSI B 00JaCTH (PU3HKH, XUMHH, OMOJIOTHH
JUIS TIOBBIIIEHUST COOCTBEHHOTO WHTEIUIEKTYaJbHOTO pAa3BUTUS B
BBIOpPaHHOM MPO(ECCHOHATTLHON JEATEIIEHOCTH;

® YMEHHME [POAHAIU3UPOBATh  TEXHOTECHHbIE  MOCIEACTBUS A
OKpY)Xarollel cpefbl, ObITOBOM W MPOU3BOACTBEHHOH IEsITENbHOCTH
YeJIOBEKa;

e TOTOBHOCTH CAMOCTOSTEIBHO NOOBIBAThH HOBEIE IS C€0s €CTECTBEHHO-
Hay4HbIE 3HAHUS C UCIOJIb30BAHUEM ISl 3TOIO JOCTYITHBIX UICTOUYHHUKOB
nH(pOpMAIHH;

® yYMEHHME YIpaBJIATh CBOEH  IIO3HABATEIBHOW  JI€ATEbHOCTHIO,
MPOBOJUTH CAMOOIEHKY YpPOBHS COOCTBEHHOTO HWHTEIIEKTYaJlbHOTO
pa3BUTHS;

® yYMEHHE BBICTPAMBaTh KOHCTPYKTHBHBIE B3aMMOOTHOUIEHUS B KOMaH/IE
10 PEIICHUIO OONTMX 3a/1a4 B 00JIACTH €CTECTBO3HAHUS;

MCTallpCIMCTHBIX | e  OBJIAJACHUE YMCHHUSAMHA u HaBbIKAMM  PAa3JIMYHBIX BHIOB
[IO3HABATEILHON  JIEATENBHOCTU JJIl  M3Yy4Y€HUs PasHbIX CTOPOH
OKPYKaIOIIEero €CTCCTBEHHOI'0 MHUPA,

® IPUMEHEHUE OCHOBHBIX METOAOB IMO3HAHUS (HAOIIOACHUS, HAYYHOIO
OKCIIEPUMEHTA) IJIsi M3YY€HMs pa3IMYHBIX CTOPOH €CTECTBEHHO-
Hay4YHOH KapTHHBI MHUpPA, C KOTOPBIMH BO3HUKAeT HEOOXOAMMOCTb
CTaJIKMBAThCS B IpodeccHoHaIbHOM chepe;

® yMEHHE ONpeAensATb LEeNM U 33Ja4d  JeSATeIbHOCTH, BbIOMpPATh
CpelcTBa I MX JOCTHIKCHUS Ha NMPAKTHUKE;

® YMCHHC HCIOIL30BAaTh PAa3JIUYHBIC HWCTOYHUKU IS  IIOJYUCHHS
€CTECTBEHHOHAYYHON MHGOpPMalMM M OLEHHBATh €€ JOCTOBEPHOCTD
JUIsL JOCTHIKEHUS IIOCTaBJICHHBIX LIEJICH U 3a1a4;

OpCAMCTHBIX e chopMHpPOBAaHHOCTH TPEACTABIECHUNH O IEIOCTHOH COBPEMEHHOM
€CTECTBEHHOHAy4YHOW KapTHHE MUpa, NIPUPOJAE KaK €IMHOU IEJIOCTHOMN
cHUCTeME, B3aUMOCBA3M  4YEJOBEKa, IMPHUPOJIbl M  OOIIECTBa,
MMPOCTPAHCTBEHHO-BPEMEHHBIX MaciTadax BeeneHHoii;

e BIAJCHHE 3HAHUSIMHU O HanOoJiee BAXKHBIX OTKPHITHSIX U JJOCTHKEHHSIX B
00JIaCTH eCcTEeCTBO3HAHUS, MOBJIMABIIMX Ha 3BOJIOLHMIO MPEJICTaBICHUI
0 MPUPOJIE, HA PA3BUTHE TEXHUKH U TEXHOJIOTHIA;
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c(OPMHPOBAHHOCTh YMEHHSI IPUMEHSTh €CTECTBEHHO-HAYUHbIC 3HAHUS
JUIl  OOBSCHEHUS OKpYKAIOUIUMX SBJICHUM, COXpaHEHUs 310pOBb,
obecrieyeHuss  O€30IACHOCTH  KHU3HEIESATEIBbHOCTH,  OEpeXHOro
OTHOIIEHHUS K NIPUPOJIE, PALIMOHATIBHOIO IIPUPOIOIOIb30BaHus, a TAKKE
BBINOJIHEHUS POJIM ITPaMOTHOT'O TOTPEOUTENs;

c(OPMHPOBAHHOCTh TPEACTABICHUH O HAYYHOM METOJE IO3HAHMS
MPUPOJBI U CPENICTBAX M3YUEHUS MEraMupa, MaKpOMHUpPa U MUKPOMHUPA;
BJIaJICHUE IPUEMaMHM €CTECTBEHHO-HAYYHbIX HAOIOEHUM, OIBITOB,
UCCIIEIOBAaHUM U OLIEHKH JIOCTOBEPHOCTHU NOJyYEHHBIX PE3YJIbTATOB;
BIAJICHUE  MOHSATUHHBIM  aNmapaTrom €CTECTBEHHBIX  HayK,
MO3BOJISIIOIIMM  [I03HAaBaTh MHp, Y4acTBOBaTb B JUCKYCCHUAX IIO
€CTECTBEHHO-HAyUYHbIM  BOIPOCAM,  HCIOJb30BATh  pa3jIMYHbIC
WUCTOYHUKM HHGOpMAIMM JUIS TOATOTOBKM COOCTBEHHBIX pPaldoT,
KPUTHUYECKH OTHOCUTBCS K coobmeHusM CMU, coaepkaiiuM Hay4dHyro
UH(POPMAIIHIO;

c(OPMHPOBAHHOCTh YMEHMH MOHUMATh 3HAYUMOCTh €CTECTBEHHO-
HAay4yHOTO 3HaHUS [ KaXIOro 4YeloBeKa HE3aBUCUMO OT €ro
npoeCCHOHATTBHON  EATETbHOCTH, pas3anyaTh (aKThl M  OLEHKH,
CpaBHUBAaTbh OLICHOYHbIE BBIBOJbI, BUAETh HUX CBA3b C KPUTECPUAMHU
OLICHOK U CBSA3b KPUTEPHUEB C ONPEACIECHHON CUCTEMOM IEHHOCTEM.

1.4. Ilepeyenb MIAHUPYEMBIX pPe3yJabTATOB 00y4YeHHUs] MO JUCHHUILIMHE (MepevyeHb

(opMupyeMBbIX KOMIIETEHIIUI)
He npenycmorpensl

2 CTPYKTYPA U COAEP) KAHUE YUYEBHOM JUCHUITIUHBI
2.1. O0beM yueOHOM JMCUUILIMHBI M BU/IbI YU4eOHOH padoThl

Bux yaeGHOR paboTs! Bcero CemecTpsl
9acoB 1 2

YueOHasi Harpy3Ka (Bcero) 78 48 30

AyIuTOpHBIE 3aHATHS (BCEro) 78 48 30

B ToMm uucne:

3aHATHSA JIEKIIHOHHOTO THUIIA 46 32 14

PAKTUYECKHE 3aHITHS (IPAKTUKYMBI) 32 16 16

CamocrosiTesibHas padora (Bcero) - - -

B TOM YHUCIIE:

Pegepam - - -

CamocmosmenvHas HeayoumopHas paboma 6 suoe

OOMAWHUX NPAKMUYECKUX 3A0AHUT, UHOUBUOYANbHBIX

3A0aHUL, CAMOCMOAMENbHO20 N00OOPA U U3YUeHUs. ) ) )

OONOIHUMENbHO20 MeOPEemU4ecKo20 Mamepuaid

KouncyabTanun - - -

[TpomexyTouHas aTTectanus (IK3aMeH/3auetr/aud3aqer) KOHTP. muo.

pabota 3a4er
OO0mmast TpyA0€MKOCTh 78 48 30




2.2. CTpyKTYypa IMCHHUILIHHBI:

KosnuyecTBO ayIuTOPHBIX YaCOB CamocTosiTeJbHast
HaumeHoBaHue pa3jie/ioB padora
—— Beero Teopernyeck | IIpakTHyeckue o0yuaromerocs
oe o0yueHune 3aHATHA (9ac) (B T. 4.
KOHCYJIbTALMH)
OU3UKA
Baenenue 1 1
MexaHunka 7 5 2 -
OCHOBBI MOJIEKYJISIPHOM 4 4 i
(bUBUKY U TEPMOTUHAMHUKHI
OCHOBBI JIEKTPOAMHAMUKH 6 4 -
Konebauust u BOJHEI 4 2 -
DJeMEHTHI KBAaHTOBOU 5 2 i
¢buzuku
Bcenennas u ee 3BONIOLIHUA 2 2 -
XNMMUS
Bsenenue 1 1
OO0mias 1 HeopraHuvecKas 4 2 5 i
XAMUS
OCHOBHBIE ITOHATHS U 5 2 i
3aKOHBI XUMUHU
[Tepunoanueckuii 3aKOH U
[lepronnyeckas cucrema 3 1 ) )
XHMHYECKHUX 3JIEMEHTOB /.
H. Menpaeneepa
CTpoeHue BelecTa 1 1 -
Bona. PactBopsr 3 1 2 -
XUMHUYECKUE PEAKIUU 3 1 2 -
Knaccudukanms
HEOPraHUYECKUX 3 1 2 -
COEIMHEHUN U UX CBOIICTBA
MeTauiel 1 HEMETaJIIIbI 2 2 -
KoncyabTanumu -
Bcero 3a | cemecTp 48 32 16 -
Opranuyeckasi XuMuUs
OCHOBHBIE TTIOHATHUSI
OpPraHMYECKON XUMUU U 2 1 1 -
TEOPHs CTPOCHUS
OpPTaHUYECKUX COCTUHEHUIH
YrneBoaopoibl U Ux 6 2 4 )
MPUPOJIHBIE HCTOUHUKH
Kucnoponcoaep:xaine 4 1 3 i
OpTaHUYECKUE COCTUHEHUS
A3zoTcoaepkaiie 5 1 1 i
OpTaHUYECKUE COCTUHEHUS
XUMUS U )KU3HD 2 1 1 -




X¥UMHS ¥ OpraHu3M 5 1 1
YyelloBeKa
XuMmus B ObITY 2 1 1
BUOJIOI'us

buosnorus- coBOKynnHOCTb
HayK O )KHBOU MPHUPOJIE.

2 2
MeTto1bl Hay4YHOTO
MO3HaHMs B OMOJIOTUU
Knerka 2 1 1
Opranusm 2 1 1
Bun 2 1 1
DKOCHUCTEMBI 2 1 1
KoncyabTanuu
Bcero 3a Il cemecTp 30 14 16
Bcero mo aucuuminge 78 46 32




2.3. TemaTnueckuii IVIaH U CO/iep:KaHNe yueOHOH nucuniuiniabl «EcTecTBo3HaHHMe)

HauMmenoBanue
pa3aeyioB u TeM

Conep:kanue y4eOHOT0 MaTepHuaJa
NMPAKTUYEeCKHE 3aAHATHUS U CAMOCTOSITeIbHAS
padora o0y4arwierocs

O0beM
4acoB

YpoBeHb
0CBOEHUA

1

2

3

4

PU3UKA

BBenenue

Ouzuka — (yHIaMeHTalbHasi HayKa 0 IPHUpOJIE.

[EEN

1. Mexanuka

Coaep:kaHue y4ueOHOTro MaTepuaa
Jlekuuu

1. Kunematuka

2. JlnHaMuKa

3. 3aKOHBI COXpaHEHHS

IIpakTuyeckune 3aHATHSA
HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUSI OT
Beca Tena.

2. OcHOBBI
MOJIEKYJISIPHOM
(puszuxu u
TePMOJAMHAMHUKH

Conep:xanue yueOHOro MaTepuaJa
Jlekuunu

1. MonexkynsipHas Gpusnka

2. UneanpHblii ras

3. TepmoguaaMuka

3. OcHOBEI
JIEKTPOAUHAMM
KN

Conep:xanue yueOHOro MaTepuaJia
Jlekuuu

1. DnexTpocTaTHka

2. DNEeKTPOCTAaTHYECKOE TI0JIe

3. [TocTosTHHBII TOK

4. MarnutHoe nosie

IIpakTH4yeckue 3aHATUSA

COopKa AIEKTPUIECKON 1IeTH, U3MEPEHUE CHITBI
TOKa U HAMpsDKEHHS Ha €€ Pa3InIHbIX
yJacTKax.

4. Kone0anusa u
BOJIHBI

Conep:xanue yueOHOro MaTepuaJa
Jlekuuu

1. Mexanuueckue KoneGaHus ¥ BOJTHBI

2. DNeKTpOMAarHUTHBIE KOJICOAHWS M BOJTHBI
3. CBeTOBbIE BOJHBI

IIpakTnyeckue 3aHATHSA

N3yuenue konebaHU MaTeMaTHUECKOTO
MasiTHUKA.

W3yuenne nnteppepeHu 1 Audpakium cBeTa.

5. DieMeHThI
KBaHTOBOM
(pusukn

Conep:xanue yueOHOro MaTepuaJa
Jekuuu

1. KBaHTOBBIE CBOIICTBA CBETA.

2. ®u3uKa aTOMHOTO SIpa M AJIEMEHTAPHBIX
YaCTHIL.

6. BcesieHHnast u
ee IBOJTIO U

Conep:xkanue y4e0OHOIro MaTepuasa
Jlekuunu
1. Crpoenue u pazsurue Beenennoi
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XUMUA

7. BBenenune

Conep:kanue y4eOHOIro MaTepuaa

Jlekuuu

1. Xumuueckoe cojpepkanue yaeOHoM
TUCIUILTAHBI «ECTeCTBO3HAHUEY TIPH OCBOCHHUH
cuermanbHocter CIIO comuansHO-
9KOHOMHYECKOTO ¥ TYMaHUTAPHOTO IPOodUIei
PO eCCUOHATBHOTO 00pa30BaHUS.

8. Oomas u
HEOpraHu4YecKas
XUMMUSA

Conep:xanue yueOHOro MaTepuaJia
Jlexkuun

1. Xumnueckasi KapTuHa MUpa Kak COCTaBHast
YaCTh €CTECTBEHHO-HAYYHOW KapTUHBI MUPA.

I[MpakTuyeckue 3aHATHS
BrinosiHeHue 3a1aHuil U penieHue 3agad

9. OcHOBHEIE
MOHATUA U
3aKOHBI XMMHUHA

Conep:xanue yueOHOro MaTepuaJia

Jlexkuun

1. Ilpenmet xumuu. BemectBo. Atom. Monekyna.
2. IlpocThie U CIIOKHBIE BEIIECTBA.

10. Conep:xanue yueOHOro MaTepuaJia
Mepuoguveckuii | Jlekuuu
3aKOH H 1. [Tepuonnueckwuii 3akoH u [lepuoanueckas
Ilepuoanveckast | cycrema XUMUUeCKUX deMenToB Jl. U.
cucremMa Menneneesa
XUMHYIECKHUX IMpakTHyecKue 3aHATHS
anementoB JI. U. | By iyonnenue 3ananmii n pelIeHue 3a1a4
MengeJieeBa
11. Crpoenne | Copep:kanue y4eOHOro MmaTrepuajia
BelllecTBa Jlekuuu
1. Tumnbl cBsi3eli: KOBaJCHTHAs, HOHHAS,
MeTaJUTMYecKasi, BOJIOPOIHAS.
12. Bopa. Coaep:xanue yueOHOro MaTepuasa
PacTBOpbI Jlekuuu
1. Bona B mpupoje, ObITY, TEXHUKE U Ha
MIPOU3BO/ICTBE.

2. usnyeckre ¥ XUMUYECKHE CBOMCTBA BOJbI.

HpaKaneCKne 3aHATHUSA
Brinonnenue 3aganuii u PpCeHICHUC 3a1a4

13. XuMmuueckue

Conep:xaHue y4eOHOro MaTepuaJsia

peakunu Jlekuunu
1. Tumnbl XUMHYECKUX PEAKIIHI.
IIpakTHYecKkue 3aHATHA
BrinosiHeHUE 3a1aHUM 1 penieHre 3a1aq
14. Coaepixanue yueOHOro MaTepuaa
Kuaacenpuxanus | Jlekuuu
Heopranmvecknx | 1. Kimaccudukaius HeOpraHM4ecKux COeTUHEHUIN
COeTMHEHHUI U UX | U UX CBOICTBA
CBONCTBA 2. l'unponus coneit
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IIpakTHyeckue 3aHATHA

Onpenenenne pH pactBopa cosnen.
B3anmMozeicTBre MeTauioB ¢ paCTBOPAMM KUCIIOT
U COJIEH.

15. MeTaJLiIbI M

Conep:xanue yueOHOro MaTepuaJia

HeMeTaJJIbI Jlexknun
1. Mertamnsl. O0mme ¢puzndyeckue 1 XUMHYECKUE
CBOMCTBA METAJUIOB.
2. Hemeramnel. O0mue ¢puznyeckue u
XUMHUYECKHE CBOKMCTBA HEMETAIIJIOB.
16. Coaeprxanue yueOHOro MaTepuasa
Oprannveckas | Jlekuun
XHUMHUs 1. OcHOBHBIE NOJOXKEHUSI TEOPUH CTPOCHUS
OcHoBHBIE OpraHUYECKUX COeTMHEHH. MHOTro0Opa3ue
TMOHSATHS OPraHUYEeCKUX COCIUHEHUM.
OpPraHM4ecKoil | 2 Mporoo6pasie OpraHNYECKUX COCIHHCHHIA.
XUMMH W TE€OPUST | TTonsTie H30MEPHH.
CTpocHI3H IIpakTHYeCKHe 3aHATHS
OPraHMHECKUX | By nonHeHNe 3aJaHMH U pelIeHNe 3314
coeIMHeHHil
17. Conep:xanue yueOHOro MaTepuaJia
Yraesogopoasl | Jlekuuun
1 uX npupoanbie | 1. duznueckrue 1 XUMHUYECKHE CBONCTBA
HCTOYHUKH MpEeAENIbHBIX YIIIEBOIOPOIOB.
2. Ou3nYecKue U XUMUIECKHE CBOMCTBA
HEIpPEAENIbHBIX YIIIEBOIOPOJIOB.
IIpakTH4yeckue 3aHATUSA
BrinosiHeHne 3a1aHnil U penieHue 3aaau
18. Coaep:xanue y4eOHOro MaTepuaa
Kucaopoaconep | Jexkuun
JKamme 1. IlpencraBuTenu KUCIOPOICOACPIKALITUX
OpraHMYecKue | OpraHWYECKHX COCIMHEHMI: METHUIIOBBIN U
COCIMHECHUSA STUJIOBBIA CIIUPTHI, MIUIEPUH, YKCYCHAs! KHCIIOTA.
2. Kupbl KaK CI0KHBIC YPUPEI.
IIpakTHYecKkue 3aHATHA
BrinosiHeHUE 3a1aHUM 1 penieHre 3a1aq
19. Coaep:xanue yueOHOro MaTepuasa
A3sorconepxamm | Jlekuuu
e oprannveckue | 1. A3orconepxaliie opraHu4eckre COeMHEHUsI.
coeIMHEeHUs AMWHBI, aMUHOKHUCIIOTHI, OCIIKU

2. Ctpoenue u Ouosoruyeckast pyHKIHs OEJIKOB.

HpaKaneCKne 3aHATHUSA
Brinonnenue 3aganuii u PCIICHUC 3aJa4

20. Xumuda u
JKN3Hb

Conep:kanue y4e0OHOIro MaTepuaa
Jleknuu
1. Xumuueckasi IpOMBITINICHHOCTD

IIpakTHYeckue 3aHATHA
BrinosiHeHue 3aganuil U penieHre 3agad
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21. Xumuda u
OpraHu3M
yeJ0BeKa

Conep:xanue yueOHOro MaTepuaJa

Jlekuuu

1. Xumus u opranusM 4enoBeKa.

2. XuMUYecKHe 3JIEMEHTHI B OpPraHU3Me YeJIOBEKa.
3. OCHOBHBIC KU3HCHHO HEOOXOMMbIC
COeIMHEHMS: OETIKHU, YTIIIeBObI, JKUPbI, BUTAMUHBI.

IIpakTHYeckne 3aHATHS
BrinosiHenue 3aanuil U penieHue 3agaud

22. Xumud B
ObITY

Conep:xanue yueOHOro MaTepuaJia
Jlexkuun

1. Boga.

2. Motoliie 1 YUCTAIME CPEACTBA.

3. Posb XUMHUYECKUX 3JIEMEHTOB B KU3HU
pacTeHui.

HpaRanecmle 3aHATHUSA
Breinmonnenue 3aganuii u PCUICHUC 3aaa4

BUOJIOI'UsA
23. buoaorusa- | Conep:kanue yueOHOro MaTepuaJjia
COBOKYNHOCTL | Jleknuu
Hayk o :xkuBoil | 1, )KuBas nmpupojia Kak 00bEKT H3yUIECHHSI
npupose. ouooruu
MeTtoasbl
HAy4YHOT'0
MO3HAHHUS B
0MOoJI0THH
24. Knerka Conep:xanue yueOHOro MaTepuaJa

Jlekuunu

1. OcHOBHBIE TIOJIOKEHUS KJIETOUHON TEOPHUHU.

2. KnetouHoe sapo

3. CtpykTypa U QyHKIHUU XPOMOCOM

4. Heopranuueckue BeLIeCTBa B COCTABE KIETKU
5. Bupycs! u 6akrepuodaru

IIpakTHYecKkue 3aHATHA

HaGmronenue kieTok pacTeHUM U )KUBOTHBIX 1101
MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpenaparax u
HUX OIMKUCaHUC. CpaBHeHI/IG CTPOCHUSA KIICTOK
pacTEeHUN U KUBOTHBIX.

25. Opranusm

Copep:xaHue yueOHOr0o MaTepuasa

Jlekuunu

1. Opranusm — eauHoe nenoe. MHoroo6pasue
OpPraHU3MOB.

2. CriocoOHOCTB K CAaMOBOCITPOU3BEIICHUIO —
OJTHAa U3 OCHOBHBIX OCOOCHHOCTEH JKUBBIX
OpPTaHU3MOB.

3. IlonsiTie 06 MHAMBUAYATEHOM (OHTOT€HE3),
SMOpPUOHAILHOM (AMOpHUOreHes3) U
MOCTAMOPHOHAIEHOM Pa3BUTHHU.

4. O0mye mpeaCTaBICHHS O HACTIEACTBEHHOCTH 1
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N3MCHYMBOCTH.
5. Bnusinue MYTar¢HOB Ha OpraHu3M 4€JIOBCKaA.

IIpakTHyeckue 3aHATHA 1 2
Pemienue aneMeHTapHbIX T€HETUYECKUX 3a/1a4.
AHanu3 U OLEHKA ITUYECKUX acleKTOB Pa3BUTHUS
HEKOTOPBIX MCCIIEeIOBAHUN B OMOTEXHOJIOTUH.

26. Bun Coaeprxanue yueOHOro MaTepuasa 1 1
Jlekuun

1. OBosIOIIMOHHAS TEOPUS U €€ POJIb B
(hopMUPOBaHUM COBPEMEHHOI €CTeCTBEHHO-
Hay4YHOU KapTHUHBI MUpAa.

2. Bupn, ero kputepun.

3. Pe3ynbTathl 3BONIIOIIUMHT

IMpakTHyeckue 3aHATHS 1 2
Omnwucanue ocobeii Buaa no Mop(hoioru4eckomy
KPUTEPHIO.

Ananns u OLICHKA Pa3JIMYHBIX I'MIIOTE3
HPOUCXOXKICHUS KU3HHU.

Ananns u OLICHKA Pa3JIMYHBIX I'MIIOTE3
HPOUCXOXK/ICHUSI YETIOBEKA.

27. Ixocucrembl | Coaep:kanue y4eOHOro Mmarepuajia 1 1
Jlekuuu

1. IlpenmeT u 3a1a4u SKOJIOTUU

2. buochepa — riaobanpHas SKOCHCTEMA.

IIpakTHYeckue 3aHATHS 1 2
CocraBiieHHe CXeM Tepeladr BEmECTB U SHEPTUU
(enelt muTaHus).

CpaBHUTEIIbHAS XapaKTEPUCTHKA TIPUPOTHBIX
HKOCUCTEM U arpO3KOCHUCTEM CBOEH MECTHOCTH.
Pemenwne skonorudeckux 3aaad.

AHanu3 1 OleHKa MOCeCTBUI COOCTBEHHOM
JIEATEIIbHOCTH B OKPYKAIOIIEH cpere,
rI100aBHBIX YKOJIOTUYECKUX MPOOJIeM U IyTel X
pEIICHUSI.

Ixcxypcuu

MHuoroo6pasue BuaoB. Ce30HHbIE U3BMEHEHHS B
npupoe (OKpecTHOCTH MPOhecCHOHATBEHOM
00pa3oBaTeNbHON OpTraHU3aIlHH).

EcTecTBeHHbIE U HCKYCCTBEHHBIE YKOCHUCTEMBI
(okpecTHOCTH TTPOPECCHOHATIBHON
00pa3oBaTeNnbHON OpraHu3alumn).

BCEI'O 78

na xapakmepucmuku ypogHsa 0C80eHUs YUeOH020 Mamepuaia UCnoab3yomcs ciedyoujue
0003HaYeHUsL:

1. — o3naxomumenvuwiil (v3nasanue paree u3y4eHHbIX 06bLEKMOB, CEOUCMSE);

2. — penpoOyKmueHblil (8blNONHEHUe OesIMENbHOCIU RO 00PA3YY, UHCMPYKYUU UTU NOO
PYKO80OCMBOM) 3. — NPOOYKMUBHDIL (NIAHUPOBAHUE U CAMOCTNOSAMENbHOE GLINOIHEHUE
OdesimenbHOCMU, peulerue nPooaIeMHblX 3a0ay)
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2.4. Conep:xaHue pa3/ieioB M CHUIITHHBI
2.4.1. 3aHATHA JEKIIHOHHOI0 THIIA

Ne
pas
Jen

a

HaumenoBanue
pa3liesioB U TEM

ConeprxaHue paszena

®opmMma
TEKYLIETO
KOHTPOJIA

1

2

3

4

1 cemecmp

PU3UKA

BBenenue

®dwusuka — GyHIaMEHTAIbHAS HAayKa O TIPUPO/IE.
EcrecTBeHHO-HayuHBI METOJI IO3HAHUS, €TO
BO3MOXHOCTH U I'PaHUIbI IPUMCHUMOCTH.

EnnHCTBO 3aKOHOB IPUPOJIBI M COCTaBa BELIECTBA BO
Bcenennoii. OTKpbITUs B GU3UKE — OCHOBA IMpOrpecca B
TEXHUKE U TEXHOJIOTUU TPOU3BOJICTBA.

Mexanuka

Kunemaruka. Mexanudeckoe nBmkeHne. Cucrema
orcyera. Tpaekropus nsuxenus. [Iyrs. [lepemerennue.
PaBHOMepHOE npsiMonnHelHOe BHUXkeHHe. CKOpOCTb.
OTHOCHUTEIBHOCTh MEXAHUYECKOTO IBUKEHUS. 3aKOH
cioxeHus ckopocteit. CpeiHsisi CKOPOCThb MPHU
HEPaBHOMEPHOM JBUKEHUU. MTHOBEHHAsi CKOPOCTb.
PaBHOYCKOpEHHOE NPAMOIMHENHOE IBUKCHUE.
Yckopenue. CBOOOAHOE TTAJICHUE TE.

Jnnamuka. Macca u cuna. Baumoneiictue Tei.
3akoHbl JuHaAMUKHU. CUJIbl B IpUpOJie. 3aKOH
BCEMUPHOTO TSATOTECHHUS.

3aKOoHbI COXpaHEeHUs B MexaHuke. Miynbce Tena. 3aKkoH
COXpaHEHHUs UMITYJIbCa. PEaKTUBHOE ABUKEHHE.
Mexanuueckast padbora. MomrHocTs. Mexanndeckas
sHeprus. Kunernueckas sneprus. Kunernueckas
sHeprus u pabora. [loTeHIMaNbHAS YHEPTHUS B
IrPaBUTALIMOHHOM I0JIE. 3aKOH COXPAaHEHUs OJTHOU
MEXaHUYECKOW dHEPTUH.

Jlemoncmpayuu

OTHOCHUTENBHOCTh MEXAaHUYECKOTO JIBUKEHUSI. Bu b1
MEXaHUYECKOro IBUXKEHHUS. THEpTHOCTH Ted.
3aBUCUMOCTh YCKOPEHHUS TeJla OT €r0 MacChl U CUJIBI,
JIEUCTBYIOIIEH Ha Tesno. PaBeHCTBO 1
IIPOTUBOIIOJI0KHOCTh HAIIPABJICHUS CUJI IEUCTBUSA U
IIPOTUBOJICHCTBHS.

HesecomocTs. PeakTBHOE NBUKEHUE, MOJENB PAKETHI.
W3menenune sHepruu 1pu COBEpIIEHUH pabOTHI.

vV, T

OcHOBBI
MOJIEKYJIIPHOM
bu3uku u
TEPMOJUHAMUKHU

MornexymsipHas pusnka. ATOMUCTHYECKAs! TEOPHUS
cTpoeHus BemecTBa. Habmo1eHHs 1 OTIBITHI,
MOJTBEP K IAIOIIUE ATOMHO-MOJIEKYJISIPHOE CTPOECHHE
BelecTBa. Macchl U pa3Mepbl MoJIeKyIl. TernoBoe
JIBUKEHHME YaCTHI] BeleCTBA. BpOyHOBCKOE IBUKEHUE.
WneansHelii ra3. TemrepaTypa Kak Mmepa cpeHen

v, T
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KMHETUYECKOM DHEPrUU YacCTHULl. Y DPaBHEHUE COCTOSTHUSA
ueanbHOro raza. Monens xxuakoctu. [loBepxnoctHoe
HaTsDKEHUE U cMayuBaHue. Kpucrammdeckue u
amMop(QHbIE BELIECTBA.

Tepmoaunamuka. BHyTpeHHsist sneprus. Pabora u
TEIUIOO0TAa4a KaK CII0COObI U3MEHEHUS BHYTPEHHEH
sHeprud. [1epBblil 3aKOH TEpMOIMHAMUKH. TerioBsIe
MAIIMHbI U UX [IPUMEHEHUE.

Jlemoncmpayuu

JBmwxenue 6poyHoBckuX yactuil. Juddy3usi.

SIBreHUs TOBEPXHOCTHOIO HATSYKEHUSI U CMAYUBAHMSL.
Kpucransl, amopdHbie BeriecTsa,
JKUJIKOKPUCTAIIINYECKUE Tena. MI3MeHeHne BHYTPEHHEN
SHEPIUU TeJl IPH COBEPIIEHUU paboThl.

OCHOBBI
3JIEKTPOAMHAMH
KU

OnekTpocraTuka. BzaumopeiicTeue 3apsyKeHHBIX TEI.
DneKTpUYeCKUuil 3apsii. 3aKOH COXpPaHEHUs
AJIEKTpUYECKOro 3apsaaa. 3akoH Kynona.
DIEKTPOCTAaTUYECKOE M0JIE, €r0 OCHOBHbIE
XapaKTEPUCTUKU U CBSI3b MEXKIy HUMH.

[TocTostHHBIN TOK. [TOCTOAHHBIN 3JIEKTPUYECKUHN TOK.
Cuna Toka, HapsKEHUE, SJIEKTPUYECKOe
conpoTuBiieHHe. 3akoH OMa 1J1d yJacTka
AIEKTPUYECKOMN LIETIH.

MarnuTtHoe noje. MarHuTHoe 1oJie U €ro OCHOBHBIE
XapaKTEepUCTUKH. [[eficTBHEe MarHUTHOTO ITOJISI HA
MIPOBOJIHUK C TOKOM. 3aKOH AMIiepa.
OneKTpoABUraTesb. SIBJIeHNE ANEKTPOMarHuTHOU
UHIYKIHUU.

Jlemoncmpayuu

OnexTpusanus Ten. BzanmonencTeue 3apsoKeHHBIX TEI.
Harpesanue npoBoiHUKOB ¢ TOKOM. OnbIT Dpcrena.
B3anmoneictere NpoBOJIHUKOB C TOKOM. JlencTBre
MarHMTHOTO TOJIsl Ha MPOBOJAHUK ¢ TOKOM. PaboTa
ANEKTPOJIBUratTess. SIBleHUE 3JEKTPOMarHuTHOM

HMHAYKIUU.

Konebanus u
BOJIHBI

Mexanunueckue koaeOanus ¥ BosHbl. CBOOOIHBIE
koneOanus. [lepuon, yactora n ammnTyna KoneOaHui.
["apmonmnueckue konaebanus. MexaHMueCcKue BOJIHbI U UX
BU/JIbl. 3BYKOBBIE BOJIHBI. Y JIbTPa3BYKOBBIE BOJIHBI.
VYIbTpa3ByK U €ro UCIOJIb30BaHUE B MEIULIMHE U
TEXHHKE.

DJeKTpOMarHuTHeIe KojeOaHus 1 BoyiHbl. CBOOOIHBIE
AJIEKTpOMarHuTHbIE Koebanus. KoneGaTepHbIit
KOHTYp. DJIEKTPOMAarHUTHOE 10JIE. DJIEKTPOMarHuTHbIE
BOJIHBI. CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH.

CaetoBble BOJIHBL. PazBuTHe npecTaBlIeHUN O IPUPOAE
cBeTa. 3aKOHBI OTPAXKEHUSI U MTPEJIOMIIEHHUS CBETA.
JInn3bl. @opMyI1a TOHKOU JTUH3BI.

16




Jlemoncmpayuu

Konebanus MaTeMaTuyecKoro 1 npy>KkMHHOTO
MasiTHUKOB.

Pabora anekrporeneparopa. M3znydenue u npuem
AJEKTPOMATrHUTHBIX BOJIH. Pannocssse. Pasnoxenue
oenoro cBera B criekTp. HTepdepennius u qudpakius
CBeTa.

OTtpaxxenue u npenomieHue ceera. Onruyeckue
IpuOOpHI.

DJIEMEHTEI
KBaHTOBOU
bu3uKu

KBaHTOBEIE CBOIicTBa cBeTa. KBaHTOBAs THIIOTE3a
[Tnanka. @oToanekTpudeckuit 3P PexT.

®dusuka atroma. Mozenu crpoenust atoma. OnbIT
Pesepdopna.

du3rKa aTOMHOTO SI/Ipa ¥ JIEMEHTAPHBIX YaCTHII.
CocraB U CTpOEHHE aTOMHOTO fAJipa. PagroakTUBHOCTD.
PannoakTuBHbBIC U3TyYSHHS U UX BO3JICHCTBUE HA
JKUBBIE OpPTaHU3MBI.

Jlemoncmpayuu

dotordpdext. Porosrnement. Uzmyuenue nazepa.
JlunelyaThie CIIEKTPHI Pa3IMYHBIX BEIICCTB.
CUYeTyuK HOHU3HUPYIOUIUX U3TyYECHUN.

Bcenennas u ee
SBOJIIOLUS

Crpoenue u pazButue Beenennoit. Monens
pacuupsironieiicss BcenreHHOM.

[Ipoucxoxaenne ConHeuHoit cuctembl. COBpeMeHHast
¢duznyeckas KapTHHA MUpa.

XUMHUA

Bsenenne

OOmas u
HEOpraHuyecKas
XUMHUSA

XuMHYecKasi KapTUHA MUApa KaK COCTaBHas 4acTb
€CTECTBEHHO-HAy4YHO! KapTUHbI Mupa. Poibs xumuu B
KU3HU COBPEMEHHOT'0 O0IECTBA.

IIpuMeHeHne TOCTHKEHUI COBPEMEHHON XMMUU B
IryMaHUTapHOM cepe AeaTenbHOCTH 00IIecTBa.
XUMHYECKOE COZIEp)KaHNe YICOHOU TUCITUTIITUHBI
«EcTecTBO3HaHME» NPU OCBOEHUU CHEIHMATIbLHOCTEN
CIIO conunanbHO-3KOHOMHYECKOTO ¥ TYMaHUTAPHOTO
npoduieit nmpodeccnoHaTHLHOTO 00pa30BaHuUs.

v, T

vV, T

OCHOBHBIE
[OHATHUSA U
3aKOHBbI XUMHUHU

[Tpenmer xumuu. BemectBo. AtoM. Mosekyina.
XUMHUYECKUH 3JIEMEHT U (DOPMBI €0 CYIIEeCTBOBAHUSI.
IIpocThle U CIIOXKHBIE BEIIECTBA.

OTpakeHne XUMUYECKUX CIOKETOB B IIPOM3BEACHUAX
XyJ10KECTBEHHOM JINTEPATYpPhl U UCKYCCTBA.
Llemoncmpayuu

Habop mozeneit atoMoB 1 Mosekyn. M3mepenue
BenlecTBa. OCHOBHBIE 3aKOHBI XUMUHU. Macca aTOMOB U
MOJIEKYI.

OTHOCUTEIBHBIE ATOMHASI U MOJIEKYJIIPHAs MacCHhI.
KomnuectBo BemectBa. [TocTosiHHas ABoraapo.
MossipHas macca. 3akoH ABorazipo. MosipHbIil 00beM
ra3oB.
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KonuuecTBeHHbIE M3BMEHEHUS B XMMHMH KaK YaCTHBIN
CIIy4ai 3aKOHOB IIEPEX0/1a KOJIMYECTBEHHBIX U3MEHEHUM
B KauecTBeHHbIE. M. B. JIOMOHOCOB — «II€pBBIi
PYCCKHMI YHUBEPCUTET.

MmrocTpanyy 3aK0Ha COXpaHEHMsI MAacChl BELLECTBA.

10 | IMepuomgmueckuii | OtkpoiTHe [lepuoanueckoro 3akoHa. [lepuonnueckas vV, T
3aKOH U cucteMma xuMudeckux sneMmeHToB /. 1. MeHneneena.
ITepuonuueckas | 3nadyenue [lepuoauueckoro 3akoHa u [lepuoanueckoit
cucrema CUCTEMBbI XUMHUUYECKUX d1eMeHTOB [. V1. MeHeneeBa
XUMHUYECKHUX JUISL pa3BUTHSI HAYKH U TIOHUMaHHS XUMHYECKOU
31EMEHTOB /. KapTUHBI MUPA.

N. MenpaeneeBa | JI. 1. MenneneeB 06 00pa3oBaHUHU U TOCYIapCTBECHHOM
MOJINTHKE.
Ilemoncmpayus
Paznuunbie hopmel [Tepuoanueckoi CHCTEMBI
xumuyeckux snemeHToB /1.1, Menaeneena.

11 | Crpoenue KoBasieHTHas cB3b: HENOJsIpHas U noyisipHas. lonnas vV, T
BEIIIECTBA cBs13b. KaTroHBI M aHMOHBI. MeTalmnyeckas CBs3b.

Bonopoanas cBs3b.
Jlemoncmpayus
OO0pa31bl BElIeCTB U MAaTEPUAIOB C PA3IMYHBIMU TUIIAMU
XUMHUYECKOHN CBS3H.

12 | Boxa. PactBops! | Bosna B mpupoe, ObITy, TEXHUKE ¥ Ha IPOU3BOJICTBE. vV, T
duznyeckre 1 XMMUYECKHE CBOMCTBA BOJIBI.
OrnpecHenure BObl. ATperaTHbIE COCTOSHUS BOJIbI U €€
MEPEXO0/Ibl U3 OJJHOTO arperaTHOro COCTOSIHUS B IPYTOE.

13 | Xumuueckue Jlemoncmpayuu vV, T

pcaknuun du3nuecKre CBOMCTBA BOJIBI: TOBEPXHOCTHOE
HaTsDKEHUE, CMAauyMBaHUe. XUMHUUECKUE PEaKIuu.
[ToHsTHE O XUMUYECKOU peakuu. TUIIBI XUMUYECKUX
peaxuii. CKOpOCTh peakluu U paKkTOpbl, OT KOTOPBIX
OHa 3aBHCHT.
XHUMHYECKUE PEAKITUHU C BBIICTIEHUEM TEIIJIOTHI.

14 | Knaccudukanus | Knaccugukaius HeopraHu4ecKMx COeIMHEHUH U UX v, T
HEOpraHuyecku | cBorcTBa. OKCUABI, KUCIOThI, OCHOBaHUS, COJIH.

x coenunennii u | [lonsarue o runponuse coneit. Cpeaa BOHBIX pacTBOPOB
MX CBOMCTBA COJIEH: KUCHas, HeUTpalibHas, enouHas. BogopoaHeii

15 | Meramisl u nokasarenb pH pactBopa. vV, T

HEMETaJUIb Mertamibl. O6mue Gpuznyeckue U XUMUIECKUE CBOMCTBA

METaJIIoB.
Hemertannbl. O011as xapakTepuCcTUKa IITaBHBIX
MOATPYIII HEMETAJIJIOB HA IPUMEPE TaJIOr€HOB.
Baxneinine coefMHEHNS METAIIOB M HEMETAIJIOB B
MPUPOJIE U XO3SIICTBEHHOH JESITEIbHOCTU YEIOBEKa.
MeTtasuibl ¥ CIUTaBBI KaK Xy0’KECTBEHHBIN MaTepual.
CoennHeHrs METAIJIOB KaK COCTaBHAsI 4aCTh CPEACTB
M300pa3uTenbHOTO UCKyccTBA. HeMeTamisl u ux
COEIMHEHMS KaK COCTaBHAs 4aCTh CPEJICTB
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M300pa3UTEIHLHOIO HCKYCCTBA.

Jlemoncmpayuu

B3anmoeiicTBre MeTayuioB ¢ HeMeTalllaMH (IIMHKA C
CEpO, aJTFOMUHHMS C OJIOM), PAaCTBOPAMH KHUCJIOT U
IeJI0YeH.

['openune metamioB (IIMHKa, Kejie3a, MarHus) B
KHCJIOPO/IE.

B3anmoneiicTBre a30THOM U KOHIIEHTPUPOBAHHOM
CEpPHOM KHUCJOT C MeIbI0. BOCCTaHOBHUTENBHBIE CBOMCTBA
METaJUIOB.

2 cemecmp
XUMUsA

16 | Opranudeckas OCHOBHBIE TIOJIOKEHUSI TEOPUU CTpOeHUs oprannueckux | Y, T
XUMHUS coeMHeHUH. MHOroo0Opa3ue opraHndecKux
OcHOBHBIE coequHeHui. [lonsaTre nzoMepun. YTieBo10pPOIbI.

TTOHSATHS [IpenenbHble U HENpeAEIbHbBIE YTIEBOAOPOIbl. Peakius
OpraHNYeCcKOn nosmmmepusanuu. IIpupoaHsie HCTOUHUKN

XUMUU U TEOPHUsl | YTIEBOJOPOAOB. YTIEBOJAOPO/IbI KAK OCHOBA

CTPOCHUSA MEKIYHapOAHOTO COTPYIHUYECTBA U BaXKHEUILINN
OpraHUYEeCKUX HUCTOYHHK (hopMupoBaHus Oromkera PD.

COCMHEHUI Kucnopoaconep:xaiiye opraHu4eCKre BEIIECTBA.

17 | Yraesomopoasl | IIpencraBurenu KUCIOpOACOAEpKAILINX OPTaHUYECKUX vV, T
1 UX COEMHEHUI: METHJIOBBIM M 3THJIOBBIM CIIUPTHI,

MIPUPOIHBIE [IMLEPUH, YKCYCHAs KUCIO0Ta. JKUpbI KaK CII0XKHbIE
WUCTOYHUKHU 3upEL.

18 | Kucnopoacozaep | AJIKOTOIM3M U €0 OTPAKEHUE B IPOU3BENECHHIX Vv, T
JKalue XyJI0KECTBEHHOM JIUTEPATYPhl U N300pa3UTEIHHOTO
OpPraHUYECKHUe HCKYCCTBA.

COEIUHEHUS YraeBobl: TIIH0K03a, KpaxMall, HEJIIHJI03a.

19 | Asorcozmepsxamy | A30TCOAEpKANINE OPraHUYECKUE COCAMHEHUS.. AMUHBL, | Y, T
ue aMUHOKHCIIOTHI, 0enku. CTpoeHue u OMoJornyecKast
opranudeckue | QyHKIMA GENKOB.

COEIMHEHHS Hemoncmpayuu
[Tonyuenue sTuneHa U €ro B3auMOJEHCTBUE C
pPacTBOpOM TepMaHTraHaTa Kajus, OpOMHOMN BOJOM.
KauectBennas peakuus Ha riuiepuH. L{BeTHble peakuuu
OEJKOB.
[Inactmaccel u BonokHa. [ToHsTHE 0 MIacTMaccax u
XUMUYECKHUX BOJIOKHAX. HatypasibHbIe, CHHTETHYECKHE U
HCKYCCTBEHHbIE BOJIOKHA. [[pMeHeHne noiumepoB B
MIPUKJIATHOM U KJIACCHUYECKOM M300pa3UTEeIIbHOM
HCKYCCTBE.
PaznuuHble BUIBI TIJITACTMACC W BOJIOKOH.

20 | Xumus ¥ 5KM3Hb | XuMUS 1 OpraHu3M YeJ0BEKa. XMMHYECKHUE DJIEMEHTHI B v, T

21 XuMUus u OpraHu3Me 4YeIoBeKa. OpFaHI/I‘—IeCKI/Ie 1 HEOpraHn4deckne |V, T
OpraHu3M BeriecTBa. OCHOBHBIC )KH3HEHHO HEOOXOTUMBIE
yeoBeKa COCTMHEHUS: OCJIKH, YTIICBOIBI, )KHUPbI, BATAMUHBI.
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Xumus B ObITY

VYreBoabl — INIaBHBIA UCTOYHUK YHEPIUU OpPraHu3Ma.
Poub xkupoB B opranusme. X0JI€CTEPUH U €TI0 POJib B
310pOBbE UeIoBeKa. MuHepaibHbIC BEIlIeCTBa B
MPOJYKTAaX MUTAHUSL, TUIIEBbIC T0OABKU.
COanaHncupoBaHHOE TTUTAHUE.

Bona. KayecTBo Bosibl. Motol1ie 1 YUCTAIUE CPEACTBA.
[TpaBuiia 6e30macHO# pabOThI CO CPeACTBAMH OBITOBOMA
XUMUH. POIb XUMHUYECKHX AJIEMEHTOB B JKU3HU
pacteHuid. Y 1o0peHusi. XuMHUYECKUE CPEACTBA

3alUThl PACTEHUH.

BHNOJIOI'Us

23

buonorns-
COBOKYITHOCTh
HAayK O )KUBOU
MpUpoe.
Metonsnl
Hay4HOI'O
MMO3HAHUA B
OHOJIOrUH

JKuBas mpupoaa kak 0ObEKT U3y4eHHs] OMOJIOTHH.
MeTo1pl UCCIIeTIOBaHMS )KUBOU MPUPOJIBI B OMOJIOTHH.
Ornpezenenne Ku3HM (C MPUBICYCHUEM MaTepHaia U3
pasnenoB GU3MKH

Y XUMUH). YPOBHU OPraHU3aIiy KU3HU.
Jlemoncmpayuu

YpoBHM OpraHu3alnH KU3HU.

MeTo/1bl TO3HAHUS KUBOU MPUPOIBI.

24

Knetka

HcTopus nzyuenus kietku. OCHOBHBIE MTOT0XKEHUS
KJIeTOYHOM Teopuu. Kietka — cTpykTypHO-
dbyHKUIMOHATBHAS (JIEMEHTapHAsT) €IUHULIA KUZHHU.
Crpoenue kneTku. [IpokaproThl U 3YKapuOTH —
HU3IIUE U BBICIIME KJIETOYHbIE OpraHu3Mbl. OCHOBHbBIE
CTPYKTYpHBIE KOMIIOHEHTBI KJIETKH 3YKapHOT.
Knerounoe snpo.

OyHKIMS g]Ipa: XpaHEHHUEe, BOCIIPOU3BEACHHE U
nepeaaya HacJleACTBEHHOW HHPOPMALIUH, PETYISIUS
XUMHUYECKON aKTUBHOCTHU KiIeTKU. CTpYyKTypa u
(GYHKIIUM XpOMOCOM. AyTOCOMBI U TTOJIOBBIE
XpOMOCOMBI. bruosiornueckoe 3HaueHNe XUMUYECKUX
aneMeHToB. Heopranmueckue BelecTBa B COCTaBe
KJIETKH. PO BOJIbI Kak pacTBOPUTENSI U OCHOBHOTO
KOMITOHEHTa BHYTPEHHEHN CpeJlbl OPraHU3MOB. Y TJIEBOJIbI
U UG B KieTke. CTpyKTypa u OMOJIoTrHYecKue
¢byakuun 0enkoB. CTpoeHue HYKJICOTUIOB U CTPYKTYypa
nonunykieotuaHbx neneid JIHK u PHK, ATO.
Bupycs! u 6akreprodaru. Hekierounoe crpoenue,
JKU3HEHHBIN LMK U €T0 3aBUCUMOCTb OT KJIETOYHBIX
dbopm xu3HU. Bupycsl — Bo30yauTen MHPEKIIMOHHBIX
3a0oseBaHui; OHATHE 00 OHKOBUpYcax. Bupyc
nMmmyHoaeduinurta yenoseka (BUY). [Mpodumaktuka
BUY-undexumn.

Jlemoncmpayuu

Crpoenue monekyisl 6enka. Crpoenue monekynsl JTHK.
Crpoenue kietkn. CTpoeHue KIETOK MPOKapUOT U
sykapuoT. CTpoeHHe BUpyca.

25

Opranusm

Oprannsm — equHOE 1eroe. MHoroodpasme
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OpraHU3MOB.
OOMeH BelecTBOM U DHEPTHEH ¢ OKPYIKaIoIIeh cpeaon
KaK HEOOXO/IMMOE YCIIOBHE CYIIIECTBOBAHMSI JKUBBIX
CHUCTEM.

CrocoOHOCTh K CaMOBOCIIPOM3BEICHUIO — OJTHA U3
OCHOBHBIX OCOOCHHOCTEH JKUBBIX OpraHU3MOB. Jlenenue
KJIETKHM — OCHOBA POCTa, Pa3BUTHUS U PA3MHOKEHUS
opranu3moB. becnosioe pazmuoxxenue. [lonoBoi
MPOILIECC U MOJ0BOE pa3zMHOXKeHue. OMI0/10TBOPEHHE,
ero omosornueckoe 3HaueHue. [lonsarue 06
MHAUBUAYAJILHOM (OHTOTEHE3), SMOPHOHAIIBHOM
(3MOpuoTreHe3) v MoCTIMOPHOHATILHOM Pa3BUTHH.
NuauBuayanbHOE pa3BUTHE YETIOBEKA U €r0 BO3MOXKHbBIE
HapyuieHus. O01re npeacTaBiIeHus O
HACJIEJCTBEHHOCTH Y U3MEHYUBOCTH. | 'eHeTnueckast
TEPMHHOJIOTHS U CHMBOJIMKA. 3aKOHOMEPHOCTH
HacjenoBanus. HacienoBanue npu3HaKkoB y YyelOBeEKa.
[TonoBsie xpomMocombl. ClLIETIIIEHHOE C TOJI0M
HacienoBanue. HacnenctBennbie 00JI€3HN YETIOBEKA, UX
npuYrHbL U podunaktTuka. CoBpeMeHHbIE
MIPE/ICTABJICHUS O TeHE U TeHoMe. [ 'eHeTnueckue
3aKOHOMEPHOCTH U3MeHunBocTH. Knaccudukanus hopm
W3MEHYHBOCTH.

Brnusinue MyTareHoB Ha opranusm uenoBeka. [Ipenmer,
3a/1auyu ¥ METOJIbI CeNieKIuu. ['eHeTnueckue
3aKOHOMEpHOCTH ceneknuu. Yuenue H. 1. Basuiosa o
[IEHTPaX MHOT000pa3us U IPOUCXOXKICHUS KYJIbTYPHBIX
pacteHuii. buoTexHonorus, ee TOCTHKEHUs,
MIEPCIICKTHBBI Pa3BUTHSI.

Llemoncmpayuu

OOMeH BelecTB U MPEBPaIICHUs] SHEPTUU B KIIETKE.
Jenenue kneTku (MUTO3, Meti03). CrocoObl OeCcTIoNoro
pasMHOKeHus. OII0A0TBOPEHUE Y PACTEHUHN U
JKUBOTHBIX.

NuauBuayaibHOE pa3BUTHE OpPraHU3MA.
HacnenctBenusie 60e3HU yenoBeka. BiusHue
AJIKOTOJIM3Ma, HAPKOMaHUH, KypeHUs Ha
HaCJIeICTBEHHOCTh. MyTaruu. MoaudukauonHas
U3MEHYUBOCTH. LIeHTpbI MHOTOOOpa3us u
MIPOUCXOXKACHUS KYIbTYPHBIX PACTCHHIH.
UckycctBennsiit ot6op. MccnenoBanus B obaactu
OMOTEXHOJIOTHH.

26

Bun

OBOJIIOIMOHHAS TEOPUS U €€ POJIb B POPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MUpa.
Bun, ero kpurepun. [lonynsnus kak CTpyKTypHast
€IMHULA BUJa U 3BooIMHU. CHHTEeTHYECKast TEOpHUs
sBororu (CTD). JIBrKyIme CUitbl SBOJTIOINH B
coorBercTBuH ¢ CTO.
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PesynbTatel sBomonuu. CoxpaHeHne MHOT000pasus
BUJIOB KaK OCHOBA YCTOMYMBOr0 pa3BUTHs OMOC(hEpBI.
IIpynunHbl BBIMUpaHUs BUIOB. bruonornyeckuii nporpecc
u Ouosiornueckuil perpecc. ['MoTe3bl MPOMCXOXKACHUS
YKU3HU. Y CII0)KHEHUE )KUBBIX OPraHU3MOB Ha 3eMJIE B
IIPOLIECCE IBOITIOLUU. AHTPOIIOT€HE3 U €r0
3aKOHOMEpPHOCTH. J[0Ka3aTenbCTBa POJACTBA YEIOBEKA C
MJIEKONHUTAIOIUMU KUBOTHBIMH. DKOJIOTHYECKHE
(bakTOpHI aHTPOIIOTEHE3a: YCI0KHEHHUE O ISIIMOHHON
CTPYKTYpPBI BUJ1a, U3TOTOBJICHUE OPYIUH TPy, IEPEXOL
oT

PacTUTEIBHOIO K CMEIIAaHHOMY THITY IUTAHUS,
UCIIONIb30BaHuE OTHs. [losABIIEHNE MBICTIUTENBHOU
JEATEIIBHOCTH U WICHOPA3IEIbHON PEYH.
IIpoucxoxaeHUE YET0BEYECKUX pac.

Jlemoncmpayuu

Kpurepuu Buna. [lonynsanuus — CTpyKTypHast €1MHULA
BHJIa, €AUHULIA DBOIIOLUH. [[BUKYIIUE CUIIBI SBOJIIOLINH.
Bo3uukHOBEeHHE 1 MHOT000Opa3ue MpHUCIIOCOOICHUN Y
opranu3MoB. Penkue n ucuesaromue Buasl. JBrkyimue
cuibl aHTponoreHesa. [IpoucxoxaeHue yenoBeka u
4eJI0BEUYECKHX Pac.

27 | DKOCHUCTEMBI [TpenMert u 3a1a4uu 3K0JI0TUU: yuyeHue 00 skojoruueckux | Y, T
(dakTopax, yueHHe 0 COOOIIEeCTBAX OPraHU3MOB, YUCHHE
0 ouocdepe. Dkonoruueckue HakTopbl, 0COOCHHOCTH UX
BO3/ICUCTBUS. DKOJOTHYECKAs XapaKTEPUCTHKA BHIA.
[TonsiTHe 006 HKONMOTHYECKUX cucTeMax. Llenn nmuranus,
Tpoduveckrue ypoBHU. BHOTreoneno3 kak 3KocucTeMa.
buocdepa — rnobanpHas skocucrema. Yuenue B. H.
Bepnazckoro o 6nocgepe. Poib )UBBIX OpraHu3mMoB B
ouocgepe. buomacca. buonornueckuii KpyroBopot (Ha
puMepe KpyroBopora yriiepoaa). OCHOBHbIE
HaIlpaBJICHUs BO3JICUCTBHS YeloBeKa Ha Ouocdepy.
Tpancopmarus ecTeCTBEHHbBIX IKOJIOTMUECKUX CHCTEM.
Oco6eHHOCTH arpodIKOCUCTEM (arpoIeHO30B).
Llemoncmpayuu

Dkonornyeckue (HakTOphl U X BIMSHUE Ha OPTaHU3MBI.
Me>XBHI0BbIE OTHOILIEHUS: TAPA3UTU3M, XUIIIHUYECTBO,
KOHKYPEHIIUs, CHMOHO3. SIpyCHOCTh pPacTUTEILHOTO
coobmectBa. KpyroBoport yriepona B 6uocdepe.
3amoBeTHUKHU ¥ 3aKa3HUKU Poccum.

[Tpumeuanue: T — tectupoBanue, P — Hamucanue pedepara, ¥ — yctHbId ompoc, KP —
KOHTpOJIbHAs paboTa
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2.4.2. 3aHATHA CEMHUHAPCKOIO THIIA

Ne
pa3
en

a

HaunmenoBanue
pa3aesoB U TEM

Coneprxanue pasjena

dopma
TEKYILEro
KOHTPOJISI

1

2

3

4

1 cemecmp

OU3UKA

Bseneunue

®dusuka — GyHIaMeHTalIbHAs HayKa O IPUpPO/IE.
EcrecTBEeHHO-HAay4YHBII METOJ ITO3HAHUSA, €70
BO3MOKHOCTH Y T'PaHULIbI IPUMEHUMOCTH.

EnamHCcTBO 3aKOHOB MPUPOJIBI U COCTaBA BEILIECTBA BO
Bcenennoii. OTkpbITHS B (hU3MKE — OCHOBA IIporpecca B
TEXHUKE U TEXHOJIOTMH MPOU3BOJICTBA.

MexaHnka

Kunemaruka. Mexannueckoe asmxenue. Cucrema
orcuera. Tpaekropus npuxenus. Ilyrs. [lepemenmenue.
PaBHOMEpHOE npsiMosnHENHOE NBHXKEHUE. CKOPOCTD.
OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS. 3aKOH
cioxeHnus ckopocreld. CpeiHss CKOPOCThb IIPU
HEPaBHOMEPHOM JBM)KEHUU. MTHOBEHHAas! CKOPOCTb.
PaBHOYCKOpEHHOE NIPSIMOJIMHEUHOE IBUKEHUE.
VYckopenue. CBOOOIHOE MTAZICHUE TEN.

Jlnnamuka. Macca u cuia. BzauMoeincTBue Te.
3akoHbl TMHaMUKU. CUJibl B IpUpoie. 3aKOH
BCEMHUPHOI'O TATOTEHUS.

3aKoHbI COXpaHEHUsl B MexaHuke. ViMiyinbe Tena. 3akoH
COXpaHEHHMsI UMITyJIbca. PEakTUBHOE IBUKEHHUE.
Mexannueckas pabora. MoirHocts. Mexannueckas
sHeprus. Kunernueckas sHeprus. Kunernueckas
sHeprus u pabora. [loTeHanpHas sHeprus B
I'PaBUTALMOHHOM II0JI€. 3aKOH COXPAaHEHMSI IOJTHON
MEXaHUYECKON IHEPTUU.

Llemoncmpayuu

OTHOCHUTEIBHOCTh MEXAHUYECKOTO IBUKEHUS. Buabl
MEXAHUYECKOTO IBHKEHUA. IHEpTHOCTH Te.
3aBUCHUMOCTh YCKOPEHHUS T€Jla OT €r0 MacChl M CUJIBL,
JIEUCTBYIOLIEH Ha Teno. PaBeHCTBO U
MIPOTUBOMNOJIOKHOCTb HAIIPABIIEHUS CHJI ICHCTBUS U
IIPOTUBOAECUCTBHSI.

HesecomocTs. PeakTuBHOE BUXKEHUE, MOJIETb PAKETHI.
V3MeHeHHe SHepPruu NpHu COBEPIIEHUHN paboThI.

OcHoBBI
MOJIEKYJIAPHON
buzuku u
TEPMOJAVHAMUKH

MonexynsapHas pusruka. ATOMUCTUYECKAS] TEOPUS
CTpoeHus BemecTBa. HabmoaeHus 1 onbITH,
MTOATBEPKIAOIINE AaTOMHO-MOJIEKYJISIPHOE CTPOCHHE
BelecTsa. Maccel ¥ pa3mepsl MoJieKyll. Temiosoe
JIBUJKEHHE YaCTHUIl BEIIECTBA. bpOyHOBCKOE IBUKEHHE.
WneansHelii ra3. TeMiiepaTypa Kak Mepa cpeHen
KMHETUYECKON YHEPTUH YACTUIL. Y PABHEHUE COCTOSTHUS
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uJeanpbHoro raza. Mogenp xuakoctu. [loBepxnocTHoe
HaTsDKeHHE U cMaunBaHue. Kpucramiueckue u
amMop(QHBIE BELIECTBA.

Tepmonunamuka. Buytpenuss sueprus. Padora u
TEIUIO0TIa4a KaK CriocOObl M3MEHEHUSI BHYTPEHHEH
sHepruu. [lepBblii 3aKOH TepMOJIUHAMUKU. TeroBbie
MAalIuHbl U UX TPUMEHEHHE.

Jlemoncmpayuu

JBuxenne OpoyHOBckuX yactuil. Juddysus.
SIBeHMs TOBEPXHOCTHOTO HATSDKEHUS U CMAYUBaHMUS.
Kpucrannsl, amopdHbie BemecTna,
KUAKOKpUCTAJUINYECKue Tena. MIsMeHeHne BHyTpeHHe!
SHEPTUH TEJl MPU COBEPIIICHUH PAOOTHI.

OCHOBBI
AJIEKTPOIMHAMU
KA

DekTpocTaTrka. B3auMmoielicTBre 3apsiKEHHbBIX TEJ.
DIIeKTpUUECKU 3apsijl. 3aKOH COXPaHEHUS
ANEKTPUUECKOro 3apsaa. 3akoH Kynona.
DIIEKTPOCTATUYECKOE MOJIE, IO OCHOBHBIE
XapaKTEPUCTUKHU U CBA3b MEXKAY HUMH.

[TocrosiHHbBIN TOK. [TOCTOSTHHBIN 3TIEKTPUYECKUN TOK.
Cuiia Toka, HalpsiKEHUE, JIEKTPUIECKOe
conpoTtusiieHue. 3akoH Oma Ju1s yyacTka
ANEKTPUYECKOM LIeTH.

MaruutHoe noJjie. MarHuTHOE MOJIE U €r0 OCHOBHBIE
XapaKTEepUCTUKU. JlefiCTBUE MarHUTHOTO MOJIs Ha
IIPOBOJAHMK C TOKOM. 3aKOH AMIIepa.
DnekTpoaBUrarelib. SIBJIeHUE 3JEKTPOMAarHUTHOM
WHIYKIUU.

Jlemoncmpayuu

Dnektpuzanus Ten. BzanMmoaeicTBre 3apssKeHHBIX TEIT.
HarpeBanue npoBOJJHUKOB ¢ TOKOM. ONBIT DpcTeaa.
B3anmoneiicTBre NpoBOJHUKOB C TOKOM. JleiicTBHE
MarHUTHOTO TIOJISl Ha MMPOBOJHHK C TOKOM. PaboTa
ANEKTPOJABUTATEIIS. SIBIICHUE AIEKTPOMAarHUTHOU

HWHIAYKIWH.

Konebanus u
BOJIHBI

Mexanundeckne kKojieOanust U BoaHbI. CBOOOIHEIE
konebanus. [lepuon, yactota u aMIIUTyna KoneOaHu.
[Mapmonunueckue konebanus. MexaHn4eckue BOJHBI U UX
BU/JIbl. 3BYKOBBIE BOJIHBI. Y JIbTPAa3BYKOBBIE BOJIHBI.
VYapTpa3ByK U €ro UCTOIB30BaHUE B MEAUITMHE U
TEXHUKE.

DeKTpoMarHuTHbIE KosiebaHus U BOHBL. CBOOOIHBIE
AIIEKTpOMarHuTHbIE KoneOanus. KonebarenpHbIi
KOHTYp. DJIEKTPOMarHuTHOE MoJie. JIEKTPOMArHUTHBIC
BOJIHBL. CKOPOCTh 31€KTPOMATHUTHBIX BOJIH.

CBeTroBbI€ BOJIHBI. PazBUTHE MTPEACTABICHUN O MPUPOJIE
cBeTa. 3aKOHBI OTPAKEHUS U IIPEJIOMIICHUS CBETA.
JIun3bl. @OpMyIIa TOHKOW JTUH3HI.

Jlemoncmpayuu

24




Konebanus MaTeMaTHYECKOTO U MPYKHUHHOTO
MasiTHUKOB.

PaGota snekrporeneparopa. M3nyuenue u npruem
AIIEKTPOMArHUTHBIX BOJIH. Pannocsssb. Pasnoxenue
Oenoro ceera B criekTp. MuTepdepenus u qudpakius
CBeTa.

Otpaxkenue u npenomiieHue ceeta. OnTudeckue
IPUOOPHI.

DJIEMEHTHI
KBaHTOBOU
buzuKu

KBanrtoBbie cBoiicTBa cBeTa. KBaHTOBAs rumnoresa
[Tnanka. @oTosnekTpuyeckuii 3O PexT.

®dusuka atoma. Mogenu ctpoeHus aroma. OnbIT
Pezepdopna.

@u3uKa aTOMHOTO S]Ipa U 3JIEMEHTAPHBIX YACTHII.
CocraB U CTpOEHHE aTOMHOIO fA71pa. Pag0aKTUBHOCTD.
PannoakTuBHBIE U3ITy4EHU U UX BO3JAEHCTBUE HA
JKUBBIE OPTraHU3MBI.

Jlemoncmpayuu

dotorddext. DoToanement. M3nyyenue nazepa.
JInHelyaTele CIIEKTPHI PA3JIMYHBIX BELIECTB.
CueT4yMK MOHU3HPYIOIUX U3JIYYECHHH.

Bcenennas u ee
3BOJIIOLIUA

Ctpoenue u pazputue Beenennoi. Mojens
pacuupsronierics BeenenHoil.

[Tpoucxoxaenue ConHeuHoi cuctembl. CoBpeMEHHAs
dbuznyeckas KapTHHA MUpA.

XUMUA

Bseneunue

OOwasa u
HEOpraHWYeCKast
XUMHUSA

Xumudeckasi KapTiHa MUpa KaK COCTaBHAs 4acTh
€CTECTBEHHO-HAyYHO! KapTUHbI Mupa. Poiabs xumuu B
YKU3HU COBPEMEHHOTO OOIIECTBA.

[IprMmeneHne TO0CTUKEHUI COBPEMEHHON XUMUU B
ryMaHuTapHoOu cepe AessTeTbHOCTH O0IIeCTRa.
XUMHYECKOE co/iepKaHne yueOHON AUCIUITITUHBI
«EcrecTBO3HaHUE)» MPU OCBOCHUU CIEIIUATBHOCTEH
CIIO conuanbHO-3KOHOMHYECKOT0 ¥ TYMaHUTAPHOTO
npoduneit npodeccuoHanbHOro 00pa3oBaHMsl.

vV, T

v, T

OCHOBHEBIE
IIOHATHUA U
3aKOHBI XMMUH

[Ipeamer xumun. BemectBo. AToM. Monekyna.
XUMHUYECKUH 3JIEMEHT U (POPMBI €0 CYIIECTBOBAHHUS.
IIpocTble U CIIOXKHBIE BEIIECTBA.

OTpakeHue XUMHUYECKUX CIO’KETOB B MPOU3BEICHUIX
XYy0’KECTBEHHOM JINTEPATypPhl U UCKYCCTBA.
Jlemoncmpayuu

HaGop moneneit aromoB 1 Mosiekyil. M3mepenue
BeniecTBa. OCHOBHBIE 3aKOHBI XUMUHU. Macca aToMOB U
MOJIEKYIL.

OTHOCUTEIBHBIE AaTOMHAS ¥ MOJIEKYJISIPHAS. MACCBI.
Komnuectso BewmecTsa. [locTossHHass ABorapo.
MonsipHast Macca. 3akoH ABoragpo. MosipHblil 00beM
ra3os.

KonnyecTBeHHbIE N3MEHEHHS B XUMHH KaK YaCTHBIN
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CIIy4dail 3aKOHOB IepexoJa KOJIUYECTBEHHBIX N3MEHEHUI
B KauecTBeHHbIE. M. B. JIoMOHOCOB — «I1€pBBIit
PYCCKUI YHUBEPCUTETY.

WnnrocTpanum 3aKoHa COXpaHEHHsI MacChl BEIIECTBA.

10 | Ilepuommueckuii | OtkpoiTue [leprogndeckoro 3akona. [lepuoanueckas vV, T
3aKOH U cuctema xuMuueckux anemeHnToB /. . Menneneena.
ITepuoaunueckas | 3nauenue Ilepuoanueckoro 3akona u I[lepuoauueckoit
cucrema cucTemMbl Xxumudeckux 3seMeHToB 1. M. Menneneesa
XUMHYECKUX JUISL pa3BUTHSI HAYKW U TIOHUMAHUS] XUMHYECKOM
aneMeHToB /l. KapTUHBI MUpA.

U. Menneneesa | JI. 1. MenneneeB 06 06pa3oBaHUU U TOCYIapCTBEHHON
MTOJIUTHUKE.
Jlemoncmpayus
Paznuunsie hopmel [lepuoanueckoi cucTeMsl
xuMmuyeckux snemenToB JI.M. Menjeneena.

11 | CtpoeHue KoBanenTHas cBa3b: HenoJisipHas u nojsipHas. Monnas vV, T
BEIIIECTBA cBsi3b. KaTnoHbI M aHMOHBI. MeTallindecKas CBs3b.

Bonopoanas cBs3b.
Jlemoncmpayus
OO0pa3Iibl BEHICCTB M MAaTEPHAIIOB C PA3TMYHBIMUA TUITAMH
XUMHUYECKON CBSA3U.

12 | Bona. PactBopsl | Boga B mpupoze, ObITy, TEXHUKE U Ha IPOU3BOJICTBE. vV, T
DOU3NYECKUE U XUMUUYECKUE CBOMCTBA BOJIbI.
OnpecHeHure BoJibl. ATrperaTHbIE€ COCTOSIHUS BOJIbI U €€
MEePEXO0Abl U3 OJHOTO arperaTHOro0 COCTOSIHUA B IPYTOE€.

13 | Xumuueckue Jlemoncmpayuu vV, T

peaknmnu PuU3NYECKUE CBOMCTBA BOJBI: TOBEPXHOCTHOE
HaTsDKEHUE, CMauuBaHUE. XMMUUYECKUE PEAKIUU.
[ToHsiTHE O XUMUYECKOW peaKrU. THUITbI XUMUYECKHX
peakiuii. CKOPOCTh peakiuu U GakTOpbl, OT KOTOPHIX
OHA 3aBUCHT.
XHUMHUYECKUE PEAKIIUHU C BbIIEIIEHUEM TEIJIOTHI.

14 | Knaccuduxanus | Knaccudukanys HeopraHmueckux COeIMHEHUN U UX vV, T
HEOpraHW4yecku | cBoMcTBa. OKCUABI, KUCIOThI, OCHOBaHUS, COJIU.

x coequHenui u | [lonsarue o ruaponuse coneil. Cpea BOJHBIX PaCTBOPOB
X CBOMCTBA COJIEH: KUCIas, HEUTpaJIbHas, 11eI04Hast. BonopoaHbii

15 | Mertamisl u nokasatenb pH pacTBopa. vV, T

HEMETaJUTbI Mertamnsl. Ob1ue pu3nyeckue 1 XUMHIECKHe CBONCTBA

METAJIIOB.

Hemerannsl. OOmias xapakTepuCcTHKa IJIaBHBIX
MIOATPYIIIT HEMETAJIJIOB HA IIPUMEPE TaJION€HOB.
BaxkHelilye coeIMHEHUS METANIOB U HEMETAJUIOB B
MIPUPOJIE U XO3SIMCTBEHHOM JAESITEIIBHOCTH YEIOBEKA.
Meraibl ¥ CIUIaBbl KaK Xy/0KECTBEHHBIM MaTepHall.
CoenvHEeHNs METAJUIOB KaK COCTaBHAs YaCTh CPEACTB
n300pa3uTenbHOro uckyccTpa. Hemeransl n ux
COEIMHEHUS KaK COCTaBHAs 4acTh CPEJCTB
n300pa3UTEIHLHOI0 HCKYCCTBA.
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Jlemoncmpayuu

B3aumMosneiicTBue MeTauIOB ¢ HeMeTalaMu (LIMHKa ¢
CEpoH, AIIOMUHUSA € 10JI0OM), paCTBOPaMHU KHUCJIOT U
[IEJIOYEH.

['openue MeTtamioB (1IMHKa, Kejae3a, MarHus) B
KHCIIOpOJIE.

B3auMozeiicTBrue a30THON U KOHUEHTPUPOBAHHON
CEPHOH KUCIIOT C MeJpl0. BoccTaHOBUTENBHBIE CBOWCTBA
METaJUIOB.

2 cemecmp
XUMUA

16 | Opranuveckas OCHOBHBIE TIOJIOKEHUSI TEOPUHU CTPOCHUs opranudeckux | Y, T
XUMHUSA coeauHeHui. MHOrooOpas3ue OpraHn4ecKux
OcCHOBHBIE coequHenui. [lonsarre nzomepun. YTieBo10pOIbl.

MOHSATHUSA [IpenenbHble U HETIpEAEIbHBIE YIIIEBOA0POAbl. Peakius
OpraHUYecKOon nonumepuszanuu. IIpupoansie HCTOUHUKN

XUMHH U TEOpUs | YIIIEBOAOPOJOB. YTIIEBOJAOPOIbl KAK OCHOBA

CTPOEHUS MEXIYHAPOJAHOTO COTPYITHUYECTBA U BaKHEUILINI
OPraHUYeCKUX UCTOYHUK (hopMupoBanus Oroxera PO.

COEIMHEHU I Kucnopoacoaepxaniye opraHmueckue BenecTBa.

17 | YruneBomopoasl | IIpencraBurenn kuciopoacoaepxkamux OpraHndeckux vV, T
U UX COEIMHEHUI: METUJIOBBIA U 3TUJIOBBIA CIIUPTHI,

MIPUPOTHBIC IIIMLEPHH, YKCYCHas KuciaoTa. JKUpbl Kak CII0KHbIE
VMCTOYHHUKHU s¢upsbl.

18 | Kucnopoxconep | AJIKOTONN3M M €r0 OTPAKEHUE B IPOU3BEACHHAX v, T
JKarue XYI0KECTBEHHOU JIUTEPATyphl U H300pa3UTEIBHOTO
OpraHUYecKHe HCKYCCTBa.

COCTMHEHUS VYTi1eBOIbl: TIII0K03a, Kpaxmal, LeJUIrI03a.

19 A3oTconepxarg A30TcoepKalie OpraHnyecKue CoeMHEHUsI. AMUHBI, vV, T
ue AMUHOKUCIOTHI, 6enku. CTpoeHue u Guoorndyeckas
OPraHUYECKHE (GyHKIHMA OEIKOB.

COEIMHEHUS Jlemoncmpayuu
ITonmy4yenue 3THIIEHA U €0 B3aUMOJEHCTBHE C
pacTBOpPOM TepMaHraHaTa Kaius, OpOMHON BOAOH.
KauectBennas peaxius Ha rimnepuH. [{BeTHbIe peakiiuu
O€eJKOB.
IInactmacce! 1 BosokHa. [ToHsTHE O IITacTMaccax u
XUMHUYECKUX BOJIOKHaX. HaTypanbHble, CHHTETHUECKHE U
HCKYCCTBEHHbIE BOJIOKHA. [[puMeHeHne nonuMepos B
MPUKJIATHOM U KJIACCUYECKOM U300pa3uTeIbHOM
HCKYCCTBE.
Pa3znuuHble BUJIBI MJIACTMACC U BOJIOKOH.

20 | Xumus v KU3Hb | XUMUS H OPraHU3M YejoBeka. XUMUYecKkue dJeMeHTh B | Y, T

21 | Xumus u opraHu3Me 4esnoBeka. OpraHM4eckue i HeOpraHmieckne |y T
OpraHu3M BemecTBa. OCHOBHBIE JKU3HEHHO HEOOXOIUMBIE
YelroBeKa COeTMHEHUS: OCNKU, YIIIEBObI, YKUPBI, BUTAMUHBI.

22 | Xumus B 6biTy VYrieBobl — TJIaBHBIA HCTOYHHUK YHEPTUU OpTraHu3Ma. V. T

Ponb JKUPOB B OPraHU3ME. XOJ'ICCTepI/IH 1 Cro poJib B
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3I0pOBBE UeTIoBeKa. MUHEpalbHbIC BEIIECTBA B
MPOJYKTAaX MUTAHUS, TUIIEBbIC T0OABKU.
COanaHncupoBaHHOE TTUTAHUE.

Bona. KagecTBo Bosibl. Motoiie 1 YuCTAIUE CPEACTBA.
[TpaBuiia 6e30macHO# pabOThI CO CPEACTBAMH OBITOBOMA
XUMUH. POJIb XUMHUYECKHX AJIEMEHTOB B JKU3HU
pacteHuid. Y 1o0peHusi. XuMHU4YeCKUe CpeACTBa

3aIUThl PACTEHUH.

BHNOJIOI'UsA

23

buonorns-
COBOKYITHOCTh
HAayK O KUBOM
MpUpoeE.
MeTtonn!
Hay4HOI'0
MMO3HAHUA B
OHOJIOrUH

JKuas mpupoaa kak 00bEKT U3y4eHHs] OMOJIOTHH.
MeTo1pl UCCIIeTIOBaHMS )KHBOU MPUPOJIBI B OMOJIOTHH.
Ornpezenenne KU3HM (C MPUBICYCHUEM MaTepHaia U3
pasnenoB GU3NKH

Y XUMUH). YPOBHU OpraHU3aIiy KU3HU.
Jlemoncmpayuu

YpoBHM OpraHu3alny KU3HU.

MeTo/1bl TO3HAHUS KUBOU MPUPOIBI.

24

Knetka

HcTopus nzyuenus kietku. OCHOBHBIE MOJI0KEHUS
KJIeTOYHOM Teopuu. Kietka — cTpykTypHO-
¢dbyHKUIMOHATBHAS (JIEMEHTapHAsT) €UHULIA KUZHHU.
Crpoenue kneTku. [IpokaproThl U 3yKapuOTH —
HU3IIUE U BBICIINE KJIETOYHbIE OpraHu3Mbl. OCHOBHbBIE
CTPYKTYpPHBIE KOMIIOHEHTBI KJIETKH 3YKapHOT.
Knerounoe smpo.

OyHKIMS g]Ipa: XpaHEHHUEe, BOCTIPOU3BEACHHE U
nepeaaya HacJIeCTBEeHHOW HH(POPMALIH, PETYIISIUsS
XUMHYECKON aKTUBHOCTHU KIeTKU. CTpyKTypa u
(GYHKIIMH XpPOMOCOM. AyTOCOMBI U I10JIOBBIE
XpoMOcOMBI. bruosiornueckoe 3Ha4eHNEe XUMHUYECKUX
aneMeHToB. Heopranmueckue BelecTBa B COCTaBe
KJIETKH. POJib BOJIbI Kak pacTBOPUTENSE U OCHOBHOTO
KOMITIOHEHTa BHYTPEHHEHN Cpelbl OPraHU3MOB. Y TJIEBO/BI
U TUNIUBL B KieTke. CTpyKTypa u OUOIOrHuecKue
¢byakuun 0enkoB. CTpoeHue HYKJICOTHUIOB U CTPYKTYpa
nonunykieotuaHbx nenei JJHK u PHK, ATO®.
Bupycs! u 6akreprodaru. Hekierounoe crpoenue,
JKU3HEHHBIN LIMKJI U €T0 3aBUCUMOCTb OT KJIETOYHBIX
dbopm xu3HU. Bupycsl — Bo30yauTen MHPEKIIMOHHBIX
3a0osieBaHui; MOHATHE 00 OHKOBUpYcax. Bupyc
nuMmmyHoaeduiuta yenoseka (BUY). Ilpodunaktuka
BUY-undexnmn.

Jlemoncmpayuu

Crpoenue monekyisl 6enka. Crpoenue monekynsl JTHK.
Crpoenue knetku. CTpoeHHe KJIETOK IPOKapHOT U
sykapuoT. CTpoeHHe BUpYyca.

25

Opranusm

Opranusm — eauHoe nenoe. Muoroo6pasue
OpraHU3MOB.
OOMeH BeleCTBOM U SHEPTHEH ¢ OKpYXKarollel cpenoit
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KaK HEOOXOMMOE YCIIOBHE CYIIIECTBOBAHMSI JKUBBIX
CHUCTEM.

CrocoOHOCTh K CaMOBOCIIPOM3BEICHUIO — OJTHA U3
OCHOBHBIX OCOOEHHOCTEH JKUBBIX OpraHU3MOB. Jlenenue
KJIETKA — OCHOBA POCTA, PA3BUTHUS U PAa3MHOXKCHHS
opranu3moB. becnosioe pazmHoxxenue. [lonoBoit
MIPOILIECC U MOJ0BOE pa3zMHOXKeHue. OII0/10TBOPEHHE,
ero omosornueckoe 3HaueHue. [lonsarue 06
MHAUBUAYAJILHOM (OHTOTEHE3), SMOPHOHAIIBHOM
(3MOpHroTeHe3) v MOoCTIMOPHOHATILHOM Pa3BUTHH.
NuauBuayaibHOE pa3BUTHE YEIOBEKA U €T0 BO3MOXKHEIC
HapyueHus. O01ye npeacTaBiIeHUs O
HACJICICTBEHHOCTH U U3MEHYHMBOCTH. | eHeTHUeCKast
TEPMHHOJIOTHS U CHMBOJIMKA. 3AKOHOMEPHOCTHU
HacyenoBanus. HacinenoBanue mpru3HAKOB Y Y€IOBEKa.
[TonoBsie xpomMocombl. CLIETIIIEHHOE C TOJI0M
HacienoBanue. HacnencTBennbie 00JI€3HN YETIOBEKA, UX
NpUYKHBL U TpoduiakTuka. CoBpeMeHHbIe
MIPEJICTaBJICHHSI O TeHE U reHoMe. | eHeTnyeckue
3aKOHOMEPHOCTH U3MeHunBocTH. Knaccudukanus hopm
W3MCHYUBOCTH.

Brnusinue MmyTareHoB Ha opranusm uenoBeka. [Ipenmer,
3aJlauM ¥ METOJIbI CEICKIUU. | eHeTHUecKne
3akOHOMepHOCTH ceneknuu. Yuenue H. 1. Basunona o
[EHTPaX MHOT000pa3Hs U IPOUCXOXKICHUS KYJIbTYPHBIX
pacteHuii. buoTexHonorus, ee TOCTHKEHUs,
MIEPCIICKTHBBI Pa3BUTHSI.

Jlemoncmpayuu

OOMeH BelecTB U MPEBpaIICHUs] SHEPTUU B KIIETKE.
Jenenue kneTku (MUTO3, Meti03). CriocoObl OecTIoIoro
pasMHokeHus. OTUIO0TBOPEHUE Y PACTCHUN U
JKUBOTHBIX.

NuauBuayanbHOE pa3BUTHE OpPraHU3MA.
HacnenctBenusie 60e3HU yenoBeka. BiusHue
QIIKOTOJIN3Ma, HAPKOMAaHWH, KypeHUs Ha
HaCJIeCTBEHHOCTh. MyTanuu. MoaudukanuonHas
W3MEHUYUBOCTh. L[eHTpBI MHOTOOOpa3us u
MIPOUCXOXKACHUS KYIbTYPHBIX PACTCHHIA.
UckycctBennsiit oT6op. MccnenoBanus B 001acTu
OMOTEXHOJIOTHH.

26

Bun

OBOJIIOLMOHHAS TEOPUS U €€ POJIb B (POPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MUpA.
Bun, ero kpurepun. [lonynsnus kak CTpyKTypHast
€IMHULA BUJa U 3BooIMH. CHHTEeTHYECKasi TEOpHUs
sBosrorun (CTD). JIBrKyIme CUITbl SBOJTIOIINH B
cootBercTBuH ¢ CTO.

Pesynbratel aBomonuu. CoxpaHeHne MHOrooopasust
BUJIOB KaK OCHOBA YCTOMYMBOIO pa3BUTHsI OMOC(hEpBI.
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IIpynunHbl BBIMUpaHUs BUIOB. bronornyeckuii nporpecc
u Ouosiornueckuil perpecc. ['MoTe3bl MPOMCXOXKACHUS
YKU3HU. Y CII0)KHEHHUE )KUBBIX OPraHU3MOB Ha 3eMJIE B
IIPOLIECCE IBOITIOLUU. AHTPOIIOT€HE3 U €TI0
3aKOHOMEpPHOCTH. J[0Ka3aTenbCTBa POJACTBA YEIOBEKA C
MJIEKONHUTAIOIUMY KMBOTHBIMH. DKOJIOTHYECKHE
(bakTOpBI aHTPOIIOTEHEe3a: YCI0KHEHHUE O ISIIMOHHON
CTPYKTYpPBI BUJ1a, U3TOTOBJIICHUE OPYIUI TPYAA, IEPEXO.
oT

PacCTUTEIBHOIO K CMEIIAaHHOMY THITY IUTAHHUS,
UCIIONIb30BaHUE OTHs. [losABIIEHNE MBICTIUTENBHOU
JESATEIIBHOCTH U WICHOPA3IEIbHON PEYH.
IIpoucxoxaeHUE YETOBEYECKUX pac.

Jlemoncmpayuu

Kpurepuu Buna. [lonynsauus — cTpyKkTypHas e1MHULA
BHJIa, €AUHULIA dBOIIOLUH. [[BHKYIIME CUIIBI DBOJIIOLIHH.
Bo3HUKHOBEHNE U MHOT000pa3ue NpUCcIocoOIeHUN y
opranu3MoB. Penkue n ucuesaromue Buasl. JBroKyimue
cuibl aHTponoreHesa. [IpoucxoxaeHue yenoBeka u
4eJI0BEUYECKHX Pac.

27 | DKOCHUCTEMBI [TpenMert u 3a1a4uu 3K0JI0TUKU: yuyeHue 00 akojoruueckux | Y, T
(dakTopax, yueHHe 0 COOOIIEeCTBAaX OPraHU3MOB, YUCHHE
0 ouocdepe. Dkonorunueckue HakTopbl, 0COOCHHOCTH UX
BO3/ICUCTBUS. DKOJOTHYECKAs XapaKTEPUCTHKA BHIA.
[TonsiTHe 006 SKOMOTHYECKUX cucTeMax. Llenn nmuranus,
Tpoduveckrue ypoBHU. BHOreomneno3 kak 3KocucTeMa.
buocdepa — rmobdanpHas 3xkocucreMa. Yuenue B. U.
Bepnazckoro o 6uocdepe. Posb )KUBBIX OpraHu3MOB B
ouocdepe. buomacca. buonornueckuii KpyroBopot (Ha
IpruMepe KpyroBopora yriiepoaa). OCHOBHbIE
HaIlpaBJICHUs BO3JICUCTBHS YelloBeKa Ha Ouocdepy.
Tpanchopmaiius eCTeCTBEHHBIX SKOJTOTHYECKIX CUCTEM.
Oco06eHHOCTH arpodIKOCHUCTEM (arpoIEHO30B).
Llemoncmpayuu

Dkonornyeckue (HakTOphl U MX BIMSHUE Ha OPTaHU3MBI.
Me>XBHI0BbIE OTHOILIEHUS: TTAPA3UTU3M, XUIIIHUYECTBO,
KOHKYPEHIIUsI, CHMOHO03. SIpyCHOCTh pacTUTEILHOTO
coobmectBa. KpyroBoport yriepona B 6uocdepe.
3aroBeTHUKHY ¥ 3aKa3HUKHN Poccun.

[Tpumeuanue: T — tectupoBanue, P — Hamucanue pedepara, ¥ — yctHbId ompoc, KP —
KOHTpOJIbHAsL paboTa
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2.4.3. llpakTuyeckue 3auaTus (JlabopaTopHble 3aHATHS)

No dopma
pa3 | HaumenoBanue TEKYILIETO
Coneprxanue pasjena
JIeTl | pa3ziesioB U TEM KOHTPOJIA
a
1 2 3 4
1 cemecmp
OU3UKA
1 Mexanuka Uccnenoanue 3aBUCUMOCTH CUJIbI TpeHUS OT Beca tena. | [1P, KP
3 OcHoBBI COopka 31eKTprUIecKoil menu, n3Mepenne cuisl Tokau | [1P, KP
3JIEKTPOJIMHAMU | HANPSHKEHUS HA €€ Pa3IMYHbIX
KU y4acTKax.
4 Kone6anus u N3yuenune koiaebannii MaTeMaTHISCKOTO MasTHUKA. I1P, KP
BOJIHBI W3yuenne nateppepeHnn u Audpaxiym cBeTa.
XUMMUsA
8 Oo61as u BrinosiHenue 3a1anuii U perieHue 3ajaad I1P, KP
HEOpraHuYecKas
XUMHSA
10 | [lepuoanueckuii | BeimonHeHUe 3a1aHUld U PEIICHHUE 3a/1a4 IIP
3aKOH U
[Tepnonuueckas
cHcTeMa
XUMHYECKHUX
31eMEHTOB /.
. Meunneneena
12 | Bona. PacTtBopsl | BeinmonHeHue 3aaHuii U peIIeHUE 3a/1a4 I1P, KP
13 | Xumunueckue BrinosHeHne 3a1aHuil U pelieHue 3aaad I1P
peaKkuu
14 | Knaccudukanus | Onpenenenne pH pacTBopa cosneit. I1P, KP
HeopraHnyecku | B3aumopeiicTBue MeTamIoB ¢ pacCTBOPAMH KUCIIOT U
X COCIMHCHUM U | COJICH.
UX CBOMCTBA
2 cemecmp
XUMuUs
16 | Opranuueckas 1P
XUMHUS
OcHOBHBIC
MMOHATHUS
OpraHUYEeCKOn BrlinonHenue 3ajaHuii U pelieHue 3aa1a4
XUMHUU U TEOPUS
CTPOEHUS
OpTraHUYECKHUX
CO€IUHEHMI
17 | YrneBomopost I1P, KP
" UX o
BrinosHeHne 3a1aHuil U penieHue 3aaad
MIPUPOTHBIC
HCTOYHUKU
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18 | Kucnopoaconep I1P, KP
JKarue .
J— BrinonnHeHUe 3a1aHnii ¥ pelIeHue 3a1a4
COEIMHEHHS
19 | AzoTconepikar I1P, KP
ue BrinonHenue 3a1anuii U pemnieHue 3aaad
OpraHHYECKUE
COEIMHEHHS
20 | Xumus ¥ Ku3Hb | BplmonHeHHe 3a1aHKil 1 peleHue 3a1a4 P
21 | Xumug u I1P
OpraHu3M BrinonnHeHUe 3a1aHnii ¥ pelIeHue 3a1a4
yejIoBeKa
22 | Xumusd B ObITY | BplmonHeHue 3aJaHuil U pellieHUE 3a1a4 1P
BUOJIOTUsA
24 | Kierka Hab6nronenue kieTok pacTeHU# U 5KMBOTHBIX MO/ I1P
MHKPOCKOIIOM Ha TOTOBBIX MHKpOIIpEnapaTax u ux
onrcanne. CpaBHEHUE CTPOCHUS KIIETOK PACTCHUH U
JKMBOTHBIX.
25 | Opranusm Pemenuie sneMeHTapHbIX T€HETHUECKUX 3a/1au. I1P, KP
AHanM3 ¥ OlIEHKa YTHYECKUX aCIIEKTOB Pa3BUTHS
HEKOTOPBIX MCCIIEAOBAHNN B OMOTEXHOIOTHH.
26 | Bug Ornucanue ocoOelt Buaa 1o MoppoIorudeckomy I1P
KPUTEPHIO.
AHaIM3 ¥ OlIEHKA Pa3JIMYHbIX TUIIOTE3 IPOUCXOXKICHHUS
JKHA3HU.
AHaIM3 M OlIEHKA Pa3JIMYHbIX TUIIOTE3 IPOUCXOXKICHHUS
YyeJIoBeKa.
27 | DKOCHCTEMBI CocraBieHue cxeM Iepeiayy BEeIecTB U YJHEPTUU 1P
(uemneit muTaHuUsN).
CpaBHUTENbHAS XapaKTEPUCTHKA MPUPOTHBIX SKOCUCTEM
U arpodKOCUCTEM CBOCH MECTHOCTH.
Pemrenune skoa0ruuecKux 3agad.
Ananu3 ¥ OlleHKa ITOCIIEICTBHI COOCTBEHHOM
JESITENILHOCTH B OKPYXKAIOIIeH cpejie,
IO0ATBHBIX YKOJIOTHYECKUX MPOOJIeM U ITyTel uX
pelIeHusl.
Ixekypcuu
Mmuoroo6pasue Bu10B. Ce30HHBIE U3MEHEHUS B TIPUPOIE
(okpecTHOCTH TTPOQeCCHOHAIBHON 00pa30BaTeIbHON
OpraHu3aIyx).
EcTecTBeHHBIE M NCKYCCTBEHHBIC YKOCHCTEMBI
(oxkpecTHOCTH TIpOodhecCHOHaTbHON 00pa30BaTEIbHOM
OpTaHU3aINH).

[Tpumeuanue: I1P- npakruueckas padora, JIP- maboparopnas pa6ora; T — tectupoBanue, P —
Hanucanue pedepara, Y — yctHbli onpoc, KP — konTponbHas pabota

2.4.4. CoaepixaHue caMOCTOSATEJIbHOM padoThI
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He npenycmotpeHo.

2.4.5. IlepeuyeHb Y4eOHO-METOAUYECKOT0 OOecmeYeHUs /JIs1 CAMOCTOSITEJbHON pPadoThl
00y4YAKOIIHUXCH 10 JUCHHILINHE
He npenycmotpeHo.

3. OBPA3OBATEJIBHBIE TEXHOJIOTI'MA
3.1. O6pa3oBaTejibHbIe TEXHOJOTHH NP NPOBETEHUH JeKITHii

BHOJIOT'UsA

No Tena Bunapl npuMeHsieMbIx 06pUaBOBaTeJ'IBHI>IX Kon-Bo
TEXHOJIOTHI yac
1 2 3 4
OU3UKA

Beenenue 1

1 [MexaHuka 5

2 OCHOBBI MOJIEKYJISIPHOM (PU3UKHU 1 4
TEPMOTUHAMUKHA

3 |OCHOBBI JIEKTPOAMHAMUKH 4

4 KoneOaHUsA U BOJHBI 2

5 [DnemMeHTHI KBaHTOBOW (DH3UKH. 2

6 |BcenenHas u €€ PBOJIFOLASL. 2

XNUMUS

7 |BBenenue 1

8 |O6mias u HeopraHMIeCKast XUMUS 2

9 |OcHOBHBIE MOHATHS U 3aKOHBI XMMHH. 2
[lepuonuueckuit 3akoH U [leprnoanyeckas

10 |cucrema xumudeckux 3emeHToB 1. U. 1

11 lé/[eHz[eJIeeBa UKT-Texunonoruu, [Ipobnemusie 1

TPOCHNC BCIeCTha JICKIUH, IEKIIUU-BU3YaIH3aIHIH,
12 |Boxma. PacTBOpHbI N 1
MYJIbTUMEINIHBIC TIPE3CHTAINN

13 [ Xumundeckne peaknu 1

14 Knaccndmxvaunﬂ HEOPraHU1ECKHX 1
COEAMHEHMI U UX CBOHCTBA

15 [Mertamiel ¥ HEMETAIIBI 2
Opraanueckas XumMusi OCHOBHBIC TIOHSTHS

16 |opraHuuecKoil XUMUU ¥ TEOPHSI CTPOCHHS 1
OpPraHUYECKUX COSAMHEHUN

17 |YrneBonopoab! M X TPUPOJIHBIE HCTOYHUKU 2

18 Kucnoponocoaepskariye opraHnuecKue 1
COETMHEHHS

19 A30TCozeprKalue Opranundeckue 1
COEMHEHHS

20 Xumus 1 )KU3Hb 1

21 [ XvMHus 1 OpraHu3M 4YelloBeKa

22 [ Xumus B ObITY
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brosiorus — COBOKYIHOCTh HAyK O KUBOU
23 [mpupoapl. MeTo Ibl HAyYHOTO TIO3HAHUS B 2
OroIorNH
24 Knerka 1
25 |Opranusm 1
26 Bupg 1
27 [9KOCHUCTEMBI 1
Wroro mo xypcy| 46
3.2. O6pa3oBaTe/ibHbIE TEXHOJOTHH MPH MPOBEAEHUN MPAKTHYECKUX 3aHATHI
(;1a0opaTOpHBIX padoT)
No Tema Bunapl npuMeHseMbIx 06pUaBOBaTeJ'IBHI>IX Kon-Bo
TEXHOJIOTHI qac
1 2 3 4
DOU3UKA
1 MexaHuka 2
3 |OCHOBBI MEKTPOJMHAMUKHI 2
4 |KoneOGaHus ¥ BOJIHBI 2
XUMMSI
8 |O0mmas u HeopraHudecKass XUMHS 2
[lepuonnueckuii 3akoH u [leprnonnueckas
10 |cucrema xumudeckux 3aeMenToB /1. U. 2
Menpeneena
12 |Boma. PacTBOpbI 2
13 [Xumudeckue peakiuu 2
14 Kﬂaccnq)mcvaum HEOPraHMIECKHX 9
COCTMHEHHI U UX CBOMCTBA
Oprannueckast xumusi OCHOBHBIE TIOHSTHS
16 |oprannueckoil XuMUU U TEOPUS CTPOCHUS T 1
. paAuIIMOHHOE CEMUHAPCKOE 3aHATHE,
OpPraHWYECKUX COCAMHCHUN pas6op pelIeHHs 3aziad
17 |YrneBonopo/ibl M MX NPUPOIHBIE HCTOYHUKHU 4
18 Kucnopomocoiepkarire opraHuiIecKue 3
COCTUHEHUS
19 A30TCoIeprKallie OpraHn4ecKue 1
COCTMHCHUS
20 Xumus u 5KU3Hb 1
21 [ XuMus 1 OpraHu3M 4YelloBeKa 1
22 [ Xumus B ObITY 1
BUOJIOT'Us
24 [Knetka 1
25 |Opranusm 1
26 Bug 1
27 [DKOCHUCTEMBI 1
Wtoro no kypcy| 32

4. YCJIOBUS PEAJIMZALIMU ITPOT'PAMMBI TUCHUIIJINHBI
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4.1. MarepuajJbHO-TeXHUYeCKAast 0a3a, Heo0XoauMas Jifi §: OCYLLeCTBJICHUS
00pa30BaTeIbHOIO MPoIecca Mo THCIUTIINHE
Kabuner ecrectBo3nanus, yin. Jumurpona, 200, aya. 406

Crnenan3upoBaHHast MeOeb U CHCTEMbI XPAaHEHUS (JIOCKA KJIACCHAs!, CTOJ M CTYJI
YUUTEIsI, CTOJIBI U CTYJIbsl yUEHUYECKHE, TKA(QbI ISl XPAaHSHHUS YI€OHBIX MTOCOOUI, CHCTEMBI
XpaHeHHs TaOJIUII U TIJIaKaTOB);
TEXHUYECKUE CPEJCTBA 00yueHus (pabodee MECTO YUUTENS: KOMITBIOTEP YUUTEIS,
BUICONIPOCKTOP, IKpaH, TuieH3noHHoe [10);
JIEMOHCTPAIIMOHHBIC Y4eOHO-HATIISTHBIC TOCOOMS (KOMIUICKTBI CTEHI0B, KOMIUICKTHI TaOJIHII,
MOPTPETHI BBIIAOIINXCS YUCHBIX);
AIIEKTPOHHBIE CPEICTBA O0YUEHHUS (KOMIUIEKTHI BUACO(DUIBMOB);
000pyI0BaHUE JUTSI BBITIOJTHEHUS IIPAKTHYECKUX PadoT.

4.2. [lepeyeHb HE0OXOAUMOI0 MPOTPAMMHOTI0 O0ecreYeHust

Omnepanuonnas cucremMa Microsoft Windows 10 (mor. Ne73—-AD®/223-03/2018 ot 06.11.2018,
cornamenue Microsoft ESS 72569510);

[Taker nporpamm Microsoft Office Professional Plus (mor. Ne73-AD®/223-D3/2018 ot
06.11.2018, cornamenre Microsoft ESS 72569510);

1C:IIpennpusitue 8. «1C:IIpenmpusitue 8. Komrmuiekt 1jisi o0ydeHHs B BBICIIUX M CPEIHUX
yueOHBIX 3aBefieHUsIX» (KOHTpakT 114-OAD®d/2012 ot 27.09.2012, 6eccpouno);

7-zip GNULesser General Public License (cBoboaHOoe mporpaMMHOe oOecreueHnue, He
OTpaHUYCHO, OECCPOUHO);

Hntepuer 6paysep Google Chrome (GecriaTHoe mporpamMmHoe obecriedeHre, He OrpaHUu4eHO,
OeccpodHo);

K-Lite Codec Pack — yHuBepcaibHbIii HA0Op KOJACKOB (KOAMPOBIIHKOB-IACKOJAUPOBIIUKOB) U
YTUIUT A7 OpocMoTpa U 00paboTku ayamo- u BuaeodaiaoB (OecraTHOE HPOrpaMMHOE
obecrieueHue, He OTpaHUYCHO, OECCPOYHO);

WinDjView — mporpamma st mpocMotpa daiioB B ¢popmare DIV u DjVu (cBoOomHOE
nporpaMmmMHoOe o0ecredeHne, He OrpaHuYeHO, OECCPOUHO);

Foxit Reader — mpukmagHoe mporpaMMHOE OOeCTeYeHHe I MPOCMOTpa DICKTPOHHBIX
nokyMmeHToB B crta”zapte PDF (OecruiatHoe mporpammHoe oOecriedeHue, He OrpaHHYEeHO,
OeccpouHo).

S MEPEYEHb OCHOBHOM U IONMOJHUTEJBHON YYEBHOM

JIMTEPATYPBI, HEOBXOJIUMOM JIJIs1 OCBOEHUSA TUCIIUITIJIMHBI
5.1. OcHoBHas quTEpaTypa

1. Caenxo, O. E. EctectB0o3Hanue [Tekcrt] : yueOHOE MOCOOHME /JIs1 MCIIOIB30BAHUS B
yueOHOM Mpoliecce 00pa3oBaTeIbHBIX YUpexaeHuid, peanusyromux nporpammsl CI1O / O. E.
Caenko, T. I1. Tpymuna, O. B. ApyTionsH. - 6-¢ u3j., crep. - Mocksa : KHOPYC, 2018. - 364 c.
: un. - (Cpennee npodeccuonanbHoe oOpa3oBanue). - bubnuorp.: c. 363-364. - ISBN 978-5-406-
06475-7

2. CmupnoBa, M. C. EcrecTBo3Hanue : yueOHuK 1 npaktukym s CI10 / M. C.
Cmupaosa, M. B. Hexmronosa, T. M. CmuproBa. — M. : U3narensctBo HOpaiit, 2016. — 363 c.
— (Cepus : IIpodeccuonanpHoe obpazoBanue). — ISBN 978-5-9916-6853-8. — Pexum
nocryna : www.biblio-online.ru/book/DABC105B-3C8A-41D2-87C8-DF9A5014641A.

5.2 lonoiHMTE/ILHAS JIUTEPATYPA
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1. BumnsikoBa, E.A. ®usnka : coopruk 3amad : EI'D, onmummnmanbl, 5K3aMeHBI B BY3.
[DnexkTpoHHbIN pecypc]. — OnekTpoH. naH. — M.: M3narensctBo "Jlaboparopusi 3HaHMiA",
2015. — 339 c. — Pexwum poctyna: http://e.lanbook.com/book/66347

2. Kysnenos, C.1. CnpaBounuk 1o ¢usuke : yueonoe nocooue / C.U. Kysnenos, K.H.
Porosun ; MunucrepctBo  oOpasoBanust  Poccuiickoit  ®enepaunn, DenepanbHoe
rOoCy/IapCTBEHHOE aBTOHOMHOE 00Opa3oBaTelbHOE YUPEXKJIEHHE BBICHIET0 00pa3oBaHUs
«HanuonanbHbIl ucCIen0BaTeNbCKU TOMCKUI IOCYJapCTBEHHBI YHUBEPCUTET». - TOMCK :
N3narensctBo ToMckoro moautexHu4eckoro yausepcurera, 2014. - 220 c. : wi., Tabm., cxem. -
bubmuorp. B kH.. - ISBN 978-5-4387-0443-0 ; To xe [Dnexkrponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=442117

3. VxonnukoBa, H.M. KoHuenun coBpeMEHHOTO €CTECTBO3HAHUS : yueOHOoe mocobue /
H.U. UxonnukoBa. - Mocksa : FOuutn-Jlana, 2015. - 287 c. - ISBN 978-5-238-01421-0 ; To xe
[DnexTponnsii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=115158

5.3 llepuoguyeckne U3IaHUsA

1. XKypnan «Yuensie 3anucku KazaHckoro rocyJapcTBEHHOTO YHUBEPCUTETA: CEPHUSL:
EcrecTBeHHBIE HAYKW»

2. Kypnan «U3Bectuss BY30B CeBepo-KaBkasckoro pernona. Cepusi: EcrecTBeHHBIE
HAYKW»

3. Xypnan «®usuka 3eMian»

4. Kypuan «Xumus u xu3ab XXI Bex»

5. Bassl qannabix kommanuu «Mct Beroy (http://dlib.eastview.com).

5.4 Ilepeuennb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOMH CeTH

«AHTEpHET», HEOOXOAMMBIX /IJIs1 OCBOEHHSI TUCIIUIITUHBI

1. MunuctepcTBo 00pa3oBanus u Hayku Poccuiickoit denepanuu
(http://MunoOpHayku.pd/);

2. Oenepanpublii mopran "Poccuiickoe oopazosanue (http://www.edu.ru/);

3. Hndopmanmonnas cucrema "ExnHoe 0KHO AOCTyHa K 00pa3oBaTeIbHBIM pecypcam”
(http://window.edu.ru/);

4. Enwnas xoyuiekmus udpoBsix oOpa3oBarenbHbIX pecypcos (http://school-
collection.edu.ru/);

5. ®enepasbHblil eHTp HHPOPMAITMOHHO-00pa3oBaTebHbIX pecypcoB (http:/fcior.edu.ru/);

6. O6pasoBarenbHbIil mopran "Yueba" (http://www.ucheba.com/);

7. Tlpoext I'ocymapcTBEHHOr0 HHCTUTYTA pyccKoOro si3bika umeHu A.C. [lymkuna
"O6pazoBanue Ha pycckoM” (https://pushkininstitute.ru/);

8. Hayunas snextponnas 6ubnmmorexa (HOB) (http://www.elibrary.ru);

9. HanumonansHas snekTponHast oubnmoreka (http:/H360.pd/);

10. KubepJlenunka (http://cyberleninka.ru/).

11. CrnpaBouno-uH(popMairoHHbIi opran "Pycckuii si3eik” (http://gramota.ru/);

12. Ciiyx0a TemaTH4ecKux TONKOBBIX cioBapeii (http://www.glossary.ru/);

13. CroBapu u sunukinoneauu (http://dic.academic.ru/);

14. KoncynbranT [Limtoc - cripaBouHast mpaBoBast cucTeMa (JOCTYI MO JIOKAJbHOU CEeTH)

6. METOAUYECKUE YKA3ZAHUSA J1JIS1 OBYYAIOLIUXCA
IO OCBOEHHIO JTUCIIUIIJIMHBI
He npenycmotpeno.
7. OUEHOYHBIE CPEJACTBA J1JIA KOHTPOJISA YCIIEBAEMOCTH
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7.1. IlacnopT ¢oHIAA OLIEHOUYHBIX CPEACTB
He npengycmoTtpeno.

7.2  Kpurtepuu oueHKHU 3HAHMIA

KoHTpons M oOlLEHKa pe3yabTaToB OCBOCHMs Y4E€OHOM AMCLUIUIMHBI OCYIECTBIISETCS
IpernoaaBaTeieM B IPoLEcce MPOBEICHNS NPAKTUIECKUX paboT, TECTUPOBAHU, cOOECEeJOBaHMS
[0 pe3ysbTaTaM BBIIIOJHEHUs JIAOOPATOPHBIX PAabOT, a TaKXKe pELIeHMs 3a7ay, COCTaBJICHUS

pabouux TaONMIl M TOATOTOBKU COOOIIEHUH K YPOKY. 3HAHHUS CTYJIEHTOB Ha MPAKTHYECKUX

3aHATUAX OLCHHUBAKOTCA OTMCTKAMH  «OTJIMYHO», «XOpOoIIO», «YAOBICTBOPUTCIIBHO» U
«HCYOOBJICTBOPHUTCILHOY.
OHGHKa 5 , «OTJIHUYHO» BBICTABJIACTCA, KOrga CTYACHb IIOKa3bIBACT FHY6OKOC

BCECTOPOHHEE 3HAHUE pa3jieNia JUCHUIUINHBI, 005A3aTEIbHOM U JOTOJHUTENBHON JINTEPATypBHl,
apryMEHTHPOBAHO U JIOTUYECKU CTPOMHO M3J1araeT Marepuall, MOXKET NPUMEHATh 3HAHUS NI
AHaJIM3a KOHKPETHBIX CUTYaLlUM.

Onenka 4, «Xopomio» CTaBUTCA IpU TBEPABIX 3HAHWAX paslena AUCLMILIUHBL,
00s3aTeNbHON JINTEPATYPbl, 3HAKOMCTBE C JONOJHUTEIBHOMN JIUTEPATYpPOl, apryMEHTHPOBAHHOM
M3JI0’)KEHUU MaTepualia, yMEHUU IPUMEHNTD 3HAHUS JJI aHAJIW3a KOHKPETHBIX CUTYalUil.

Ouenka 3, «yIOBIETBOPUTEIBHO» CTABUTCS, KOTJA CTYJEHT B OCHOBHOM 3HAET pa3feln
JTUCIUTIIIMHBI, MOXKET IMPAKTUYCCKH TPUMEHUTh CBOU 3HAHHMSL.
OueHka 2, «HEYAOBIETBOPUTEIBHO» CTaBUTCSA, KOT/A CTYAEHT HE OCBOWJI OCHOBHOTO
coJlepKaHus peaMeTa v ¢1ab0 3HAST U3ydaeMblid pa3aen AUCHUTUIHHBIL.

7.3. OueHo4HbIe CPEACTBA JJIsl IPOBEACHHUS TeKylIel aTTecTalul

®dopma [IpakTrueckuii JInuHble KauecTBa Hpumepsi
aTTeCTaIluu Suamms Ymerus OTBIT (BNIaZICHUE) | O0yYaromerocs OLCHOMHBIX
CPEICTB

YcerHbIi Kontpons | Onenxa Onenka HaBbIkOB | OrieHka Kontponsn
(MMCbMEHH | 3HAHUU MO | YMEHUs paboTsI ¢ CIIOCOOHOCTH 3(S
BIil) OMpOC | ONIpPECNIeH | pa3inyaTh JUTEpPaTypHBIMH | OTIEPATHUBHO U BOIPOCHI
o TeMaM HBIM KOHKpPETHBIE | HCTOYHUKAMU KaueCTBEHHO o TeMaM

npoOjemMa | OHSATHUS OTBEYaTh Ha MpUIaramT

M MOCTaBIICHHBIE cs

BOIIPOCHI

[Ipaktnuec | Cmbict OnuceBate 1 | HaBbikamu: Omnenka Tembl
KHe TIOHSI T OOBSICHSITH OIMCAHUS U CIocoOHOCTH pabort
(mabopaTop | €CTECTBEHH | €CTECTBEHHOHA | OOBSCHEHHUS OTIepaTHUBHO U MPUIIAraloT
HEBIE) OHAay4YyHOE | y4YHBIE €CTECTBEHHOHAYYH | Ka4€CTBEHHO cs
paboThI SIBJICHHIE, SIBJICHUS U BIX SIBIICHUH U pemiaTth

TUIIOTE3A, CBOICTBA T€JI: | CBOWCTB TEJN: MOCTaBJICHHBIE HA

3aKOH, JIBIDKEHUE TIBIDKCHUE MPAKTUYECKUX U

Teopus, HEOECHBIX Tell | HEOECHBIX TN U 1a0b0paTOPHBIX

BEIIECTBO, | U HCKYCCTBEHHBIX paboTax 3ama4uu u

B3aUMOJIC | UCKYCCTBEHHBI | CITyTHHUKOB 3€MJIM; | apTyMEHTHPOBATh

CTBUE, X CITyTHHUKOB CBOI{CTBA Ta30B, pEe3yIbTaThI

AJIEKTpOMAr | 3eMIIH; SKUIKOCTEN U

HUTHOE CBOMCTBa TBEP/IBIX TET,

Tnore, ra3oB, AJIEKTPOMArHUTHY
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BOJIHA,
¢oToH,
arom,
aTOMHOE
AApo,
HOHU3UPYIO
e
W3ITY9CHHUS,
IUIaHETA,
3Be3/a,
rajaKTHKa,
Bcenennas;
DKOJIOTHYEC
CKHE
aCICKThI
HCIIO/IL30B
aHus
yIIIEBOJIOP
OJIHOT'O
CBIPBS.
3HaHHe
CTPOCHUS
KJICTOK,
OCHOBHBIX
croco0oB
pa3MHOXeE
HUS
OpraHu3MO
B, CTagui
OHTOTCHE3a
Ha
npumepe
YJeJIoBEKa,
MIPUYUH,
BBI3BIBAIOII]
1504
HapyIeHn
IB
pa3BUTUHU
OpraHU3MO
B.

3HaHue
cocTaBa,
CTPOCHHUS U
oommx
CBOICTB
BaKHEHIITN
X KJIacCOB

SKUIKOCTEN U
TBEPIBIX TET,
AIIEKTPOMArHu
THYIO
WH]TYKITHIO,
pacrpocTpane
HUC
AIIEKTPOMAarHu
THBIX BOJIH,
BOJIHOBBIE
CBOMCTBa
CBETa;
U3ITy4CHUEC U
TOIJIOLLIEHE
CBETa aTOMOM,;
dororddexr;
YcranasauBa
Tb
3aBUCHMOCTD
CBOMCTB
XUMHYECKHUX
BEIIECTB OT
CTPOCHUS
aTOMOB
00pazyromux
X
XUMHYECKHUX
3JIEMEHTOB.
OOBACHATH
3aBUCHMOCTD
CBOICTB
BEIIIECTB OT
HX COCTaBa U
CTpOEHUS
KPUCTAILITHYEC
KHUX PEUIeTOK.
OOBSACHATH
XUMHYECKHE
SIBJICHUS,
MIPOUCXOISTIH
¢ B IPUPOJIE,
OBbITY U Ha
TIPOU3BOJICTBE
. OueHuBaTh
BIIMSIHUE
XUMHYECKOTO
3arpsi3HEHUS
OKpY’KaroIleH

10 HHAYKIIHIO,
pacIpocTpaHeHne
ANIEKTPOMATHUTHBI
X BOJIH; BOJIHOBBIE
CBOMCTBA CBETA;
W3JTy9CHUE U
TIOTJIOIICHUE CBETa
aTOMOM;
dororddexr;
VcranoBneHus
3aBHCHUMOCTH
CBOMCTB
XAMHYECKUX
BEIIECTB OT
CTPOCHHS aTOMOB
00pa3yrommx ux
XUMHYECKUX
DJIEMEHTOB.
OOBsacHEHUS
3aBHCHMOCTHU
CBOICTB BCIIICCTB
OT UX cOCTaBa U
CTPOCHHS
KPUCTAITHYECKUX
pEIIEeTOK.
OOBsicHEHUS
XUMHYECKUX
SIBJICHHH,
MIPOUCXOJISTIHNX B
npupoje, ObITY U
Ha TIPOU3BOJICTBE.
OneHuBaHUs
BIIUSHUS
XAMHYECKOTO
3arpsi3HEeHUs
OKpYy>Karoleu
cpenbl Ha
OpraHu3M
gyeJloBeKa U
JpyTHe KUBBIC
OpTaHHU3MBI;
aHalu3a u
OIlCHUBAHHUS
Pa3IYHBIX
TUTIOTE3
MIPOUCXOXKACHUS
JKM3HU Ha 3eMIIe;
MIPOBEJICHUS
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HEOpPraHWY | CpeJbl Ha OIMCaHMs 0coOei
€CKUX U OpraHu3M OJIHOTO BHUJIA IO
OpraHuyvec | YeloBeKa MOP(OJIOTHIECKO
KHX Ipyrue MY KPUTEPHIO.
COCIITMHEHU | )KUBBIC Otmaust
i, OpraHHU3MBI; TUIIOTE3bI OT
UCKYCCTBE | aHAJIM3WPOBAT | HAYYHBIX TCOPHUHL.
HHBIX U b ¥ OlLleHuBaTh | JlenaTth BHIBObI HA
CUHTECTHYE | pa3JInYHbIC OCHOBE
CKUX TUIOTE3bI IKCIIEPUMEHTAIBH
MOJIMMEPOB | TIPOUCXOXK/ICH | BIX IAHHBIX.

us ku3Hu Ha | [IpuBoauTh
CMBICTT 3emuie; IIPUMEPBI,
€CTECTBEHH | IPOBOJAUTH TMIOKa3bIBAIOIIIHE,
OHAYYHBIX | ONKCAaHUE YTO: HAOJIOICHUS
3aKOHOB ocobeit Y OKCTIEPUMEHT
KJIACCHYECK | OJTHOTO BUJA | SBISIIOTCS OCHOBOM
ou 1o JUTSL BBIIBHKCHUSI
MEXaHUKH, | MOP(OJIOTHYE | TUIIOTE3 U TEOPHUH,
BCEMHUPHOT | CKOMY TIO3BOJISIIOT
0 KPUTEPHIO. TIPOBEPUTH
Tsrotenusi, | OTaMyarh WCTUHHOCTD
COXPAHCHUS | TUTIOTE3bI OT TEOPETUICCKHIX
SHEPrun Hay4YHbIX BBIBOJIOB;
UMITYJIECA U | TEOPHIA. €CTECTBEHHOHAYYH
anektpuyec | Jlenatsb ast TEOpHsI 1aeT
KOTO BBIBOJIBI HA BO3MOXKHOCTB
3apsia, OCHOBE OOBSCHATD
TEPMOJIMHA | DKCIICPUMEHTA | U3BECTHBIC
MUKH, JIBHBIX SIBJICHUSI IPHPOJIBI
AIIEKTpOMAr | JIaHHBIX. Y Hay4HBIC (DaKTHI,
HHUTHOI [TpuBoauTH TIPE/ICKa3bIBaTh
WHIYKIMH, | TPUMEPBI, e1Ie HeM3BECTHBIC
dotoadex | mokasbIBarOIM | SIBICHUS
Ta; e, 4To:
KOJIMYECTBE | HAOMIOCHUS U
HHBIX OKCIIEPUMEHT
3aKOHOB SIBJISTFOTCSI
XUMHUHA OCHOBOM IS
[leprionuye | BBIABHKEHHUS
CKUM 3aKOH | TMIOTE3 U
A .Menne | teopui,
JeeBa TIO3BOJISTFOT
BKJIAJI TIPOBEPUTH
POCCHIICKM | HICTUHHOCTh
XU TEOPETHYECKH
3apyOeXHBI | X BBIBOJIOB,
X YVYEHBIX, | €CTECTBEHHOHA
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OKa3aBILMX | yYHAs TEOPHs
HAWOOJIBIIE | TaeT
€ BIUSIHAE | BO3MOXXHOCTh
Ha OOBSACHATH
pa3BUTHE W3BECTHBIC
€CTECTBO3H | SIBJICHUS
aHus TIPUPOJIBI U
Hay4HbIE
(bakTbI,
TMpeICKa3bIBaT
b €1lIe
HEW3BECTHbIC
SIBJICHUISI
TectupoBa | Kontposns | Ouenka Ouenka HaBbIKOB | OreHKa Bomnpocst
HUE 3HAHUU M0 | yMEHUSA JIOTUYECKOTO CIIOCOOHOCTH NpUIaramT
ompezieNieH | pa3nuyarhb aHanusa u OTEepaTHUBHO U cst
HBIM KOHKPETHBIE | CHHTE3a IpHU KaueCTBEHHO
npobiieMa | OHSTUA COIIOCTaBJICHUU OTBeuaTh Ha
M KOHKPETHBIX MOCTaBJICHHBIC
MIOHATHIA BOIIPOCHI

IIpumepHbIe TECTOBBIE 3aJaHUSL:
Pa3pen 1. Buoaorus
1. Ilpoyecc unousudyanbio2o pazeumus. Opeanu3ma - mo.

a) OHTOrCHE3

b) MHTO3

c) aMHTO3

d) Meiio3

2. Tranvio naszvieaiom:

a) KOXHITY JIyKa

b) TPYIITY KJIETOK, CXOAHBIX 110 CTPOCHHUIO U BBITIOIHSAIOIINX OMPEACICHHYIO (QYHKIHIO
C) MSIKOTB ATOJIBI

d) ckuOKy apOy3a
3. Benku - buonocuyeckue noaumepsl, MOHOMePamu KOMopblx A6Ia0mMcsL:

a) KHUPBI
b) (bepMeHTHI
c) AMHUHOKHUCIIOTHI

d) YTJIEBOIBI
Pasznen 2 ®dusuka
1. Ilepemeweriue mouxu - 5mo

a) JIMHA TPACKTOPHH

b) BEKTOP, COSTUHSIIONINIA HAYaIbHOE U KOHEYHOE MOJIOKCHUE TOUKU

c) JIMHHUSL, TI0 KOTOPO#l IBHKETCS TEJIO

2. PagHomepHoe npSMONUHETHOe QBUNCEHUE — IIMO

a) JIBr>KeHHe, IPU KOTOPOM TEJIO 3 OJJHO U TO )K€ BPEMsl IPOXOIUT OJUHAKOBOEC

paccTosiHue, a ero CKOpPOCTh MOCTOSIHHA U TPAEKTOPUSI ITpsiMast
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b) JBUKEHHE, IPU KOTOPOM TPAEKTOpUs IpsiMasi, & CKOPOCTh TeJla 32 OJUHAKOBOE BPEMS
MEHSIETCS] OJJUHAKOBO

3. 3anuwume Qopmyny 3a8UCUMOCIU KOOPOUHANMbL 0N BPEMEHU OIS CIYYAsl PAGHOMEPHO20
NPAMONUHEUHO20 OBUNCEHUs

4. Yckopenue npu npaMONUHENHOM OBUICEHUU MOYKU, eClu MOOYIlb ee CKOPOCHU
yeeauyusaemcs, HanpagieHo

a) TyJa e, KyJa U CKOPOCTh
b) IIPOTHBOIIOIOXKHO CKOPOCTH
C) PaBHO HYITIO

Pa3zgen 3 Xumus.

1. Kak nHasviearomcs eeuecmea 6 COCMAs KOMopbix 6X00Um 084 XUMUYECKUX DJIeMEHmMA, 0OUH
U3 KOMOopbLX KUCIOPOO.

a. Oxkcuasl

b. Kucnorsl

c. OcnHoBanus

d. Comm

2. Kak naswviearomes peakyuu, npomeKarouue ¢ 6bl0eieHuem menia?

a)

b)

DHTOIEPMHUYECKHE
Me3sonepmuueckue
C) DK30TepMHUECKUE
d) Merarepmuueckue
3. na kaxux opeanuyeckux coeounenuil xapakmepua obuias gopmyaa CoHn?
a) AJKaHbI
b) AunkeHsl
C) AJKaaHeHBI
d) Apens

IIpumepHBIe BONPOCHI IJISl YCTHOI'0 ONPOCca (KOHTPOJIbHBIX padoT):

Pa3nes 1 buosiorus

1. Oprannyeckue BelecTBa PACTUTENBHON KIETKH, I0KA3aTeNbCTBA UX HAJIMYMS B PACTECHHH.
2.Buramussbl, pepMeHTHI U TOPMOHBI U X POJIb B opranusme. Hapyienus mpu ux HeiocTaTke u
n30BITKE.

3. IlpokapuoTndeckue OpraHu3Mbl U UX poJib B OMOLIEHO3aX.

Paznen 2 ®usuka.

1. Yro Takoe cuia TpeHus?

2. Ot 4ero 3aBUCHT cuja TPEHUS?

3. Uro Takoe ko3¢ HureHt TpeHus?

4. bBynet nu oquHAKOBBIM KOA((ULIMEHT TPEHUS ISl pa3HbIX IOBEPXHOCTEN?

Pasznen 3 Xummus

1. Yro uzyuaer xumus? KakoBo ee 3HaueHue?

2. YUto Ha3bIBaeTCS, XMMUYECKUM 3JIEMEHTOM?

3. UeM oTinyaeTcsa XUMHUUECKHI DJIEMEHT OT BEIecTBa?

4. Yto HazwIiBaeTcs, amorponueit? [lpuseaure npumepsl.

IIpumepHBbIe BONIPOCHI 1JIsi KOHTPOJISI CAMOCTOATEIbHON padoThI:

1. Metponorus B mpodeccuun

2 ®usuka B npodeccun (3HaueHUue PU3NKU MTPU OCBOSHUH TTpodeccrn)

3. Ilorpemnocty n3MepeHuit
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4. CKOpoCTH B IPUPOJE U TEXHHUKE.
5. 'anunneo "anuneit — ocHOBaTeNlb TOYHOT'O €CTECTBO3HAHUS
6. 3HaueHue oTKpbITUl ["anues
7. Ucaak HproTOH — co31aTenb KIaCCUHIECKON (GU3HKN
8. Cuibl B IpUpoOJIEe U TEXHUKE
9.V1bTpa3ByK U €ro UCHOJIb30BAHNE B MEUIIMHE U TEXHUKE
10.PagnoakTuBHBIC U3TYYEHUS M UX BO3JICHCTBUE HA )KUBBIE OPTaHU3MbI

Ilo xumuu

1.BaxHeilne coeqMHEHNS] METAJUIOB U HEMETAJUIOB B IPUPOJIE U XO31CTBEHHOM IEATEIILHOCTH

YCJI0BECKa

2. IlpupoiHbIE UCTOUYHUKH YTIJIEBOJIOPOIOB
3. Baxwueiiine coeIMHEHUS] METAJIOB U HEMETAJIOB B IPUPOJIE U XO35HCTBEHHOM
JIeITESILHOCTH YeJIOBEKA
4 KpucraummuecKkue pelieTKH BEIIEeCTB ¢ Pa3IMYHBIMU BUAMU XUMHUYECKOM CBS3H
5. Pouib B KJIETKE HEOPTAHUYECKUX U OPraHUYECKUX BEILECTB

Ilo buonozuu

1.Bupycel — B030yauTe HHPEKIIMOHHBIX 3a00ICBaHHIA
2.Bupyc ummyHnonedpunuta yenoseka (BIUY). [Ipodunakruka BUY-undexmn

3. 'eHeTn4eckye 3aKOHOMEPHOCTHU CEIEKIUH

4.Yuenue H.W. BaBunosa o 1ieHTpax MHOrooOpa3usi ¥ MPOUCXOKICHUS KyIbTyPHBIX pacTCHUI
5.I'unoTe3bl MPOUCXOKIACHUS KUZHU
6.I'mobanpHbIe U3MEeHEHUs! B Ouocdepe Mo BIUSHUEM IeATEeIbHOCTH YeTIOBeKa

7.4. OueHo4YHbIE CPEACTB AJISl IPOBEACHHUS MPOMEKYTOYHON aTTeCTANMHU
ITpomexxyTouHast arrecrauus

®opma [IpakTrueckuii JInuHble KauecTBa Hpumepsi
aTTeCTalluU 3nanus Ymenns OTIBIT (BJIA/ICTH) oOyuaromerocs OUCHOHHBIX
CpEJICTB
Kontponbn | Koutpons | Ouenka Onenka HaBbIkOB | OrieHka Bompocsr:
ast 3HAHUS yMEHUs JIOTHYECKOT'O CIIOCOOHOCTH NpPUJIAralT
pabota/mu | 6a30BBIX [IOHUMATh COTIOCTABJICHUSI U | TPAMOTHO U cs
bdepeHIN | MONOKEHH | CHCIHAIBHYIO | XapaKTePUCTUKH | YETKO M3JaraTh
POBaHHBIN | U B TEPMHHOJIOTH | OOBEKTOB Marepuall
3a4er obmactu 0
ecTecTBO3H | OrieHka Orenka HaBbIKOB | OrieHKa 3amaun
aHUs YMEHHUS JIOTHYECKOT'O CIIOCOOHOCTH NpPUJIAralT
pemiarhb MBIIIICHUS] TIPU IPaMOTHO U cso
THIIOBBIC pEIIeHnH 33a7]a4 B | YETKO M3Jarathb
3aJa4yd B oOJactu XOJ1 pelieHus
o0nactu npodeccuoHalbH | 337a4 B 00JIaCTH
npodeccuoHa | oM AesSTEIbHOCTH | TPO(EeCcCCHOHANIbH
JIbHOM OH AEATEIbHOCTH
JIeATEIIEHOCTH 51
apryMeHTHPOBAThH
pe3yIbTaThI
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7.4.1. IlpumepHble BONPOCHI JIsA NPOBeJeHHs] IPOMEXKYTOYHOH arrecTanmuu (KOHTP.
padora/nud. 3auer)

1. Mexanunueckoe aBrkeHue. MarepruanbHas Touka. Teno orcuera.

2. Tpaextopus. I1yts. [lepememienre. CKOpocCTb.

3. PaBHOyCKOpeHHOE  NpsAMOJIMHEHHOE JBW)KEHHME. YCKopeHue. PaBHO3ameneHHOE
HPSAMOJIMHEHHOE IBY)KEHUE.

4. CBobOonHOe mazneHue Ten. YCKOpEHHE CBOOOJHOTO MajeHus. BrusHue yckopeHuil Ha

JKUBbIE OpPraHU3MBI.
5 PaBHOMEpHOE IBIKEHUE TI0 OKPYKHOCTH M €T0 XapaKTepUCTHKH. [lepuo.
6 VYrnoBas ckopocTb. LleHTpocTpeMuTenbHOE YCKOPEHHE.

7. OTHOCUTENBHOCTh MEXaHUUYECKOTO JIBIKEHUSI. CI0XKEHUE CKOPOCTEH.

8 [Tpuniun nuepunu. 3akoHsl HeroToHa.

9 JIBU>KeHMeE Tena o AeMCTBUEM HECKONIbKUX cuil. Cll0’)KeHHE BEKTOPOB.

10.  Mmmynbc Tena. 3aMKHYTas cUCTeMa. 3aKOH COXpAaHEHHS UMITYJIbCa.

11.  Bpoynorckoe npmwxkenue. Juddysus. Auddy3us B sxuBoit mpupoe.

12.  Pa3mepsl u Maccel MosieKys v aToMoB. [Toctosinnas ABoraapo. MneanbHblii ras.

13. TepmoanaamMuyeckue napamerpsl. JlaBinenue rasa. JlaBnenue armochepsl.

14.  Temmneparypa. Tepmonunamudeckas mkana KenpBuHa.

15. Temneparypnas mkana L{enscus MegunuHckuii TepMOMETD.

16.  Bopsnoii map B atMocepe. AOCONMIOTHAS U OTHOCUTEIbHAS BIAXHOCTh Bo3Ayxa. Touka
POCHI.

17.  Tlpubopsl ans onpeaencHus BIXXHOCTU BO3Ayxa. | urmeHn4eckoe 3Ha4eHHE BIAKHOCTH
BO3/IyXa.

18.  XapakTepucTuKa KUAKOTO COCTOSHUA BellecTBa. bimxHUI MOpsIoK.

19.  CwmaumBanme. KanmmuisipHocts. Kanumsipaele siBieHust B OBITY, TPUPOJE, OpraHU3ME
YeNoBeKa.

20.  Kpucrammueckue u amopdubie Tena. Kpucramiorpadusi.

21. [Tepnonnueckuii 3akon [[.11. MenneneeBa

22.  Kpucrammmdeckue peneTku

23.  VoHHas XMMHYECKas CBA3b

24.  KoBasieHTHas OJSIpHAS M HENOJISPHAS XUMHUYECKas CBSI3b

25.  ArperaTHble COCTOSTHUS BEIIECTBA

26. YrieBoaopoas!
27. XKunkue Bemecrsa. Hepth

28.  Tsepmoe coctosiHue BemniecTBa. KUK KPUCTAIUIBI

29.  Knaccugukaius HEOpraHn4eCKUX BEIECTB

30. Teopust XUMHUYECKOTO CTPOEHUSI OpraHruecKux coeauHeHnii A.M.bytieposa
31.  Ilomumepsl

32.  CwmecH BemEeCTB, X COCTaB M CIIOCOOBI pa3/ieeHuUs

33.  JlucmepcHble CHCTEMBI

34,  XuMHUYECKHE PEaKINH U UX KIaCCUPUKAIHS

35.  CKOpOCTh XUMMUYECKOU peaKLuu

36.  OOpaTmMble XUMHUYECKHE PEaKIINU M XUMHYECKOE paBHOBECHE
37.  OKUCIHUTETbHO-BOCCTAHOBHUTEIbHbIE PEAKIIHH.

38.  XuMmHUYeCKHe HCTOYHHKH TOKA

39. DneKkTponu3

40.  IIpenenpHBIC M HEMPEICIbHBIC YTIIEBOIOPOIBI

41.  T'eHeruka yenoBeKa
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42.  Cucrema KpoBOOOpaIIeHUs YeJIOBEKa

43.  BelzenurtenpHas CUCTEMa YellOBEKa

44, JpIxaTenbHas cUCTEMA YeJI0BEKa

45.  3peHue M CIIyX 4eloBeKa

46.  Bopnblii 6anaHc U GyHKIIUK BOJIBI B OPraHU3ME YEIOBEKa

47.  Burtamunbl. bone3nHu, o00yciOBIE€HHbIE BHUTAaMHUHHOM HEIOCTATOYHOCTHIO WM HX
M30BITOYHOCTHIO

48.  Topmonsbl. Kinaccudukarus u cBOHCTBa TOPMOHOB

49.  @akTOpBI BIUSIONIUE HA COCTOSHUE 370POBbBS

50. Hacnencreennsle 3a001eBaHus

7.4.2. IllpumMepHbIe 321244 HA KOHTP. padoTy/a1ud. 3auer

1) KakoBa »ecTKOCTb NpY>KUHBI, €ciu Irpy3 Maccoil 10 kr pactsarusaer npyxuHy Ha 10
CM.

2) Kakoii Tpy3 HY)XKHO MOJBECUTH K HpykuHe kéctkocThio 1000H/M, 4T0OBI pacTaHyTh
ee Ha 20 cm.

3) I'py3 Mmaccoil 3 kr pactsruBaeT npyxuHy Ha 5 cMm. Kakum noikeH ObITh Ipys,
KOTOPBII pacTSHET MPYKUHY Ha 8CM.

[Tpumeps! 3a1a4 1 BOIIPOCOB K KOHTPOJILHOW PadOTe 10 XUMHUH

1) YkaxxuTe, Kakoe BELIECTBO SIBJIICTCS] OKUCINUTENIEM, KAKOE€ BOCCTAHOBUTEIIEM:
Cu + HNOs = Cu (NOz)2 + NO + H20 omnpenenure k03)OUIMEHTH METOIOM 3JIEKTPOHHOTO
Oananca

2) YkaxuTe, KaKoe BELIECTBO SIBJISETCS OKUCIUTENEM, KAKOE BOCCTAHOBUTEIIEM:
NHs + Bro = N2 + NH4Br onpenenute k03¢ GuneHTb METOIOM 3JIEKTPOHHOTO OanaHca

3) Hanumwure ypaBHEHHE NpPOTEKAKOLIEH peakuuu B MOJEKYIIPHOM U HOHHO-
MoJeKyJsipHoM Bue. O0bsacHUTE ToueMy oHa nporekaer? KapOboHaT kanus + ruipokcu Oapus

4) Kakoil Tun KOBaJ€HTHOM CBS3M — NOJSpHAas WIM HENOJSIpHAs — B MOJEKyJax
cnenyromux Bemiects? CO2, H20, H2S, Cl207, PCls? K atomaM, Kakux 3JI€MEHTOB CMEIIAIOTCSI
oO011Me 3JIEKTPOHHBIE Maphl B 3TUX MOJIEKYyJIax?

8. JONNOJIHUTEJBbHOE OBECIIEYEHUE JUCHHUITJIMHBbI

Mpuaoxenne 1. KpaTkuii KOHCEKT JIEKIIMOHHBIX 3aHATHI

Hoepnas u mepmosioepnas snepeemuxa

SAnepHblil peakTop — YCTPOMCTBO, B KOTOPOM OCYHIECTBJISIETCS yIpaBiisgiemas sjepHas
LEMHasi peakius, COMPOBOXKAAIOMIASCS BbIICICHUEM OHHEpruu. llepBblii sSIEpHBIA PpPEAKTOP
noctpoeH B aekabpe 1942 B CIIA mopa pykoBoactBoMm D. @epmu. B EBpone nepBblil saaepHbIit
peakrop myuieH B aekadpe 1946 B Mockse noj pykoBojctBoMm M.B. KypuaroBa. CocTaBHbIMU
YacTAMU JIOOOTO SACPHOTO peakTopa SBISIOTCS: aKTUBHAsS 30HA C SACPHBIM TOIUIMBOM,
OKpYKEHHAsI OTpakaTeJIeM HEUTPOHOB, TEIUIOHOCHUTENb, CHUCTEMa pEryJIMpOBaHUSA UEMHOU
peakuuu, 3ammTa, cucrema ynpapieHus. OCHOBHOW XapaKTEPUCTUKOW SIEPHOTO pPEaKTopa
ABJISIETCS] €70 MOIIIHOCT.

Bruosxcnuii u oanvuuit Kocmoc

K rpynmne Oonbliux miaHeT OTHOCATCS IJIaHEThl TUTAHTHI U IUIaHEThl 3eMHOU rpynmbl. K
nepsbIM oTHOCAT FOnurep, Caryps, Ypan, Hentyn u Ilnyron, ko BTopeiM - Mepkypuii, Benepy,
3emiro 1 Mapc.

Mausie naHeTsl (ACTepOUIbl) — 3TO KOCMUUYECKHE TeJla Pa3MEPOM B COTHH KHUIIOMETPOB
U MEHbllle, IBUXKYyIIMecss BOKpyr CojHIA MO 3JUIMITUYECKUM OpOWTaM, pacloiOXKEHHBIM, B
OCHOBHOM, Mexay opbutamu Mapca u FOnurepa. Camble MaJeHbKHE aCTEPOHIbI UMEIOT pa3Mep
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HECKOJIbKO MeHbIe 1 kM. UKo MajblX TUTaHeT OBICTPO pacTeT MpHU MEpexolie OT KPYIHBIX K
MEJIKUM, KOTOPBIE YK€ MOXKHO CUMTATh KPYIMHBIMU METEOPUTHBIMH TEIaMH.

3Be3apl B Halel ['anaktuke «Meunslii I1yTe» 00pa3yroT equHyI0 3BE3HYI0 CUCTEMY U
CrpYyNIUPOBAaHbl B CPABHUTENIBHO T€CHbIE CKOIUIeHUs. Haunbouee sipkie U MacCUBHBIE 3BE3[Ibl, a
Tak)Ke OOJNBIIMHCTBO TYMaHHOCTEH M Hallla COJIHEYHAs CHCTeMa HaXOMISTCS BOJIU3U TUIOCKOCTH,
HO OYEHb Jalieko oT meHTpa ['amaktuku. OHH JBUKYTCS BOKPYT OOILEro IEHTpa TSKECTH,
KOTOPBIA 00pa3yeTcss OTPOMHBIM CKOIUICHHEM 3Be3ll B siape. BOKpyr HEro um coBepimaercs
JBUKEHHE BCEX 3Be3]1, B TOM uncie u ConHua.

Xumuueckas céa3v

Honnast cBsi3b — 4YaCTHBINA Ciy4ail KOBaJIGHTHOM, Korna oOpa3oBaBlIasiCsl 3JIEKTPOHHAs
napa TOJHOCTBIO MPUHAMICKUT Oo0Jiee 3IEKTPOOTPHUIATEIILHOMY AaTOMY, CTaHOBSIIEMYCS
aHuoHoM. OCHOBOI1 ISl BBIZICNICHUSI ATON CBSI3U B OTJEIBHBIA THUII CIYXKHUT TO OOCTOATEILCTBO,
YTO COCIMHEHUS C TaKOW CBSI3bI0 MOYKHO OIMCBHIBATH B AJIEKTPOCTATHYECKOM MPHUOIMIKECHUH,
CUMTas HOHHYIO CBSI3b OOYCIIOBJICHHON NPUTSHKEHHUEM IOJOKUTEIbHBIX M OTPHUIATEIbHBIX
MOHOB. B3ammojeiicTBuE MOHOB MPOTHUBOMOJIOKHOIO 3HAKa HE 3aBUCUT OT HAIpaBJICHUS, a
KYJIOHOBCKHE CUJIbI HE 00J1a/1al0T CBOMCTBOM HACHIIIEHHOCTU. [103TOMY Ka)KIblii HOH B HOHHOM
COCIMHCHUH MPUTATUBAET TAKOE YMCIIO0 MOHOB MPOTHUBOMOJIOXHOTO 3HaKa, 4TOOBI 00pa3oBaiach
KpUCTAJIJIMYECKAsl pelleTKa MOHHOTO Tura. B MOHHOM KpucTamuie HeT Moiekyn. Kaxapiii noH
OKPYXEH OIPEJCIICHHBIM YHCIOM HMOHOB JIPYroro 3Haka (KOOpAMHALIMOHHOE YMCIO HOHA).
Honnble mapbl MOTYT CYIIECTBOBATh B ra3000pa3HOM COCTOSIHMH B BUJE MOJSPHBIX MOJEKyll. B
razoo6passoM coctosaun NaCl umeeT qumonbHeii MoMeHT ~3-1072° Ki'm, 4T0 cOOTBETCTBYET
cmerenuto 0,8 3apsaa snextpona Ha JuHy cBsizu 0,236 um ot Na k CL 1. e. Na28C|08-,

Meramueckas CBsI3b BOZHMKAET B PE3YJIbTaT€ YaCTUYHOM JEIOKAIM3AIMU BAJICHTHBIX
JJIEKTPOHOB,  KOTOpPbIE  JIOCTAaTOYHO CBOOOJHO  JBHIXKYTCS B  pEHIETKE  METaJUIOB,
AIEKTPOCTATUYECKH B3aUMOJEHCTBYS C MOJOXKHUTEIBHO 3apsyKeHHBIMU MOHAMU. CHIIBI CBSI3M HE
JIOKAJIM30BaHbl M HE HANpaBJiCHbl, a JEJOKAIW3UPOBAHHBIC AJIEKTPOHBI OOYCIOBIMBAIOT
BBICOKYIO TEIUIO- U 3JIEKTPONPOBOJHOCTh. BonoponHas csi3p. Ee oOpa3oBaHue 00ycCiIOBIEHO
TE€M, YTO B pe3yJbTaTe CHJIBHOTO CMELICHHS AJIEKTPOHHOW Mapbl K 3JIEKTPOOTPUIATEIEHOMY
aToMy aroM BoOjOpojaa, oOmanarmuii >(PQGEKTUBHBIM MOJOKUTEIBHBIM  3apsS0M, MOXET
B3aMMOJIEICTBOBATh C ApyruM snekTtpoorpunarensHeiM atoMmoM (F, O, N, pexe Cl, Br, S).
DHeprus TaKOrO >JIEKTPOCTATHYECKOro B3amMojeiicTeus coctapuser 20-100 kJIx-momb L.
Bomoponnbie cBA3M MOTYT OBITH BHYTPH- W MEXMOJEKYISpPHBIMU. BHyTpuUMoOIeKymsipHas
BOJIOPOJIHAs CBS3b 0Opa3zyeTcsi, HaIpUMep, B AlleTHJIALETOHE M COMPOBOXKIACTCS 3aMbIKaHUEM
UK.

I'enemuxa

I'eneTnka — HayKa O HACIEACTBEHHOCTH U U3MEHUYHMBOCTU. HacreocmeenHocms 0OOBIYHO
OTIPENIETISIOT, KaK CIIOCOOHOCTh OPraHW3MOB BOCIIPOM3BOJUTH ce0e MOJ00HOE, KaK CBOMCTBO
POIUTENBCKUX OCOOel mepenaBaTh CBOM NMPU3HAKU U CBOMCTBA MOTOMCTBY. DTUM TEPMHHOM
OTIPEIETISIOT TaKKe CXOJACTBO POJICTBEHHBIX 0COOEH Mek Ty COOOH.

Y. JlapBuH oOTMedYan, YTO TOTOMKH, KaK TMpaBUJIO, HE SBISIOTCA TOYHOM KOmuei
POIUTENBCKUX ocobei, TaK KaK HapsIy c HAaCJEJCTBEHHOCTHIO UM
MIPUCYILA U3MEHYUBOCHb, KOTOPAS TIPOSIBIAECTCS B PA3IUYUAX OTIEIBHBIX OPraHOB, MPU3HAKOB
WJIH CBOWCTB, WJIM KOMIDICKCA UX Y TIOTOMKOB TI0 CPaBHEHUIO C POIMTEISIMU U POICTBCHHBIMHU
0co0saMu.

3ajaueld TEHETUKH SBISETCS W3yYeHUE TMepefavyd HACJICICTBEHHOCTH OT POIUTENCH
noToMKaM. [IpeeMCTBEHHOCTh MKy MOKOJIEHUSIMU OCYILIECTBISETCA IyTEM IOJIOBOTO,
0eCcroyIoro WM BET€TaTUBHOTO pa3MHOXKEHHS. [Ipyu MOJIOBOM pa3MHOXEHUW BO3HUKHOBEHUE
HOBOTO TOKOJICHUSI MPOUCXOTUT B PE3Yy/IbTaTe CIUSHUS MATEPUHCKON M OTIIOBCKOW IOJIOBBIX
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KJIETOK, MOXTOMY IOTOMKH HECYT TpHU3HaKu o0eux poautenbckux ¢opm. [lonoBeie KiIeTKu
COCTAaBJIIIOT ~ HUYTOKHO Malyto JIOJTEO MHOTOKJIETOYHOTO opraHusma. Onu
COJePKAT HACIEOCMEEHHYI0 UHPOPpMAYUu0 COBOKYITHOCTh T€HOB €IWHHI] HACJIEJACTBEHHOCTH.
HacnenctBeHHass mHpOpMaIus OnpeneseT YeTKHid TUIaH OHTOTEHE3a, B TPOIEecce KOTOPOro
pa3BuBarOTCS U HOpMHUPYIOTCS crienuduuecKre A JaHHOKH 0cOOM CBOMCTBA U MPU3HAKH.

M. E. JloGamoB naer cienyromiee ompexaeicHue: «HacnencTBEHHOCThIO Ha3bIBACTCS
CBOMCTBO OpPraHM3MOB O0CCIICUYMBATH MATCPUAIBHYIO U (YHKIIMOHAIBHYIO MPEEMCTBEHHOCTh
MEX/y MOKOJCHHSIMHU, a TaKKe OOYCJIOBIMBATH CHEHM(PHUSCKUI XapaKTep HHIUBUIYaTbHOTO
pa3BUTHUS B OTPEJICIICHHBIX YCIOBHIX BHEITHEH CPEIbI».

Hapsiny ¢ TepMHHOM «HACJIEICTBEHHOCTh» B TCHETUKE IPUMEHSIOT TEPMHUHBI
«HACIIEJIOBaHUE» U  «HACIENyeMOCTby». Hacnedosanuem Ha3bIBAlOT — MpOLECC  Iepeaadu
HACJIC/ICTBEHHBIX 33/IaTKOB WJIM HACJICICTBEHHON MHPOPMALIMU OT OJHOTO MOKOJICHHUS IPYTOMY,
B PE3YJIbTATE YETO y MOTOMKOB ()OPMUPYIOTCS ONPE/ICIICHHBIC TIPU3HAKU U CBOIMCTBA, IPUCYIIHE
POIMTEIBCKIUM 0co0siM. TepMHHOM «HACIEAYeMOCThY» O0003HAYAIOT O T'€HETHYECKOW
W3MEHYUBOCTH B 00MIEH ()EHOTUITMYSCKOW M3MEHUMBOCTH MPU3HAKA B KOHKPETHOW MOMYJIS AN
JKUBOTHBIX MJIM PACTCHUIA.

9. OBYYEHHUE CTYAEHTOB-UHBAJIMJIOB U CTYJIEHTOB C
OI'PAHUYEHHBIMU BO3MOKHOCTSAMMU 310POBbS

[Topsimok 00y4deHUST MHBAIMIOB M CTYJEHTOB C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU
onpezneneH «llomoxxenuem KyOI'Y 00 oOydeHMH CTYIEHTOB-WHBAJINAOB M CTYJIEHTOB C
OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI.

Jug 1M ¢ OrpaHUYEHHBIMH  BO3MOXHOCTSMH  37I0POBBSI  MPEAYCMOTPEHBI
00pa3oBaTesbHbIC TEXHOJIOTUH, YUUTHIBAIOIINE OCOOCHHOCTH U COCTOSIHUE 3JJ0POBbS TAKUX JIHII.
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